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INTRODUCTION. 


-♦ - 

This memoir contains a description of the rich collection of Deep-Sea Alcyon- 
arians made by the Royal Indian Marine Survey Ship “ Investigator ” in the 
Indian Ocean . 1 It will be followed by another dealing with the littoral forms. 

The collection includes eighty-six species, of which sixtv-one (and three 
varieties) are new. It has been found necessary to establish five new genera,- —- 
Stereacanthia and Agaricoides in the family Nephthyidm, subfamily Siphono- 
gorginse; Acanthomuricea and Ccdicogorgia in the family Muriceidm ; and 
Thcsioides in the family Kophobelemnonidm. The general position of the new 
forms is as follows : 
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Total Number 
of Genera. 

New 

Genera. 

Total 

Number of 
Species. 

New Species. 

Order I. Stolonifera .... 

1 (Sympodhim) 

0 

0 

6 

„ 11. Alcyonacea .... 

6 

2 

9 

8 

,, IT I. Pseudaxonia .... 

5 

0 

<; 1 

3 

„ IV. Axifera. 

22 

2 

35 

22 and 2 varieties 

„ V. Stelechotokea .... 

15 

1 

30 

22 and 1 variety 

Totals 

49 

5 

86 

61 and 3 varieties 

|.__ _ 
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— 
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1 I wish to thank Professor A. Alcock, LL.D., F.Pt.S., Superintendent of the Indian Museum, for giving 
me the opportunity of studying this fine collection of beautiful forms, and the Trustees of the Indian Museum 
for a grant towards expenses. Through the Carnegie Trust I was aide to secure the help of Mr. W. D. 
Henderson, joint author of this memoir, whose work in this connection was in part done during his tenure 
of a Carnegie Scholarship and Fellowship. We are greatly indebted to Mr. George Davidson, artist, for the 
skill and patience which he has bestowed on the illustrations. We think that the engraver, Mr. Edwin 
Wilson, also deserves to be congratulated on bis success, for the coloured plates in particular presented 
unusual difficulties which have been happily overcome. Finally, I wish to acknowledge my great indebted¬ 
ness to my private assistant, Mr. James J. Simpson, M.A., lhSe., without whose aid the completion of the 
memoir would hare been much delayed. His skill will be seen in the description of the remarkable genus 
Agaricoides. Dr. J. Versluys, of Amsterdam, most generously gave me bis notes on Cahgorgia imhca , and 
Professor S. J. Hickson, F.R.S., of Victoria University, Manchester, was kind enough to allow me to consult 
his fine collection, and to lend me some of the literature.—J. A. T. 
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Now Typos. 

The genus Stereaccinthia , from the Andamans, is a Siphonogorgicl in the 
vicinity of Lcmnalia . A bare, densely spiculosc trunk, made up of large longi¬ 
tudinal canals, with thin spiculosc walls, bears a branched polyparinm with the 
polyps disposed singly or in small crowded bundles; the aboral bands of spicules 
on the infolded tentacles form a simple pseudo-operculum ; the spicules arc warty 
spindles or golf-club forms, and there are no quadri radiate double-stars as in 
Lcmnalia . 

The genus Ayaricoidcs , from G° 3T N., 79 33' 45" E., is a remarkable Siphono- 
gorgid perhaps distinctly related to Lcmnalia (Gray, emend. Bourne), but <|uite 
unlike any other type known to us. It is unbranched, mushroom-like, with 
complex octagonal verruca?, pcdicellcd anthocodiae, introvcrsible zooids, a tenta¬ 
cular operculum, echinatc spindles and hockey-club forms, and many peculiarities 
of structure. 

The genus Acanthomuricea , represented by A. ramosa from 7° 55' N., 81 
47' E., 50G fathoms, and A. spicata from G° 31'N., 79° 38' 45" E., 401 fathoms, is a 
Muriceid, perhaps related to Plaeoyoryia (Wright and Studcr). The two species 
are upright colonics, irregularly branched in one plane, with thin bark-like 
ccenenehyma of rough imbricating scales, with prominent verruca? on all sides, 
with conical tentacular opercula, and with very heterogeneous spiculation. 

The genus Calicoyoryia , represented by C. investiyatoris from 1 l 14' 30 X., 
74° 57' 15" E., G8-148 fathoms, and C. rubrotincta from the Bay of Bengal, 88 
fathoms, is a Muriceid, probably related to Verniks somewhat vaguely defined 
Anthoyoryia. The colonies are irregularly branched in one plane, the verruca? 
arc prominent with spicules in eight bands, with a conical operculum consisting of 
a crown and points, with warty spindles straight or curved. 

The genus Thesioidcs , from 18° 0' 15" N., 93° 30' 45" E., 448 fathoms, 
and 16 25' X., 93° 43' 30" E., 4G3 fathoms, is a Kophobclcmnonid, near 

Jiathyptilum , with a greatly elongated slender rachis borne by a short stalk 
without pinnules, with long slender autozooids without calyces and without any 
spicules. 

Notes on some new Species . 

Sympodium, sp. We have described six new species of Sympodium , but 
it seems that in this genus, as in other simple forms like Clavularia , there is 
considerable variability in the specific characters. It may also be that a colony 
differs considerably according to the substratum on which it grows, — a vegetable 
axis in S. indicum and S. deeipiens , an Antipatharian axis in S. yranulosum , a 
sponge spicule in S. inemstans, a cluster of sponge spicules in S. tenne , a sponge 
skeleton in S. pulchrum . It is not easy at present to give distinctive diagnoses 
of our six forms, and yet the tout ensemble of the characters of each results in a 
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quite characteristic appearance. Without a large number of specimens for 
comparison, it must remain a matter of personal opinion whether the presence or 
absence of quaclriradiate spicules or of ovals, the presence or absence of eight 
longitudinal ridges of spicules on the calyx, the occurrence of the polyps singly, 
or in groups, or in bundles, and marked dimensional differences in the calyces and 
spicules, are of taxonomic importance or not. For the convenience of subsequent 
workers we have attached names to these forms of Sympodium which differ 
superficially and in minute detail. References to S. sp., S. sp. (?), S. sp. a, and 
the like are tedious and confusing. It is probable that the investigation of a large 
number of representatives, which this collection did not include, will show that 
the differences between our six species are variational or modificational. 

Of much interest, and at first very perplexing, is the stalkless form of 
Sarcophytum ctberrans , which encrusts a huge sponge spicule. Sarcophytum 
agaricoides is an exceptionally beautiful representative of this interesting genus. 

The genus Spongodes is represented in this collection by two new species, 
but there is a large representation in the littoral collection ; Chironephthya 
macrospiculctta is noteworthy in its very large spicules, which may exceed 
8 millimetres in length. 

Paragorgia splendens is near Gray’s P. nodosa ; but as that form is very 
vaguely described, we have established a uew species. It is cpiite different from 
the P. nodosa described as a uew species by lvoren and Danielssen. The Indian 
Ocean representative of Keroeidcs gracilis, Whitelegge, differs from the Australian 
representative in a number of details which we regard as merely variational. 
Parisis indica is near Verrill’s P. fniticosci ; the tessellated appearance of the 
coenenchyma is characteristic. Pleurocorallium rariabile is near Gray’s P. 
johnsoni ; but there is again the difficulty of the vagueness of previous description. 
In these and other cases, where we have not seen the type-specimens, we have 
had to choose between the alternative of asserting that our form is the same as 
one previously described very inadequately, or giving a new name, and we have 
usually preferred the latter. 

Among the new Clirysogorgids, the most striking is Chrysogorgia indica, 
represented by fragments with dichotomous branching, and with white polyps 
sharply contrasted with the deep bronze of the axis. Among the Isiday Ceratoisis 
gracilis is a beautiful form, with long slender polyps arranged in a sinistrorse 
two-third spiral; Acanella robusta differs from A. rigida, Wright and Studer, 
in the arrangement of the polyps and in their spiculation. The Primuoid 
Caligorgia indica, distinguished by Dr. Versluys from its near allies C. simihs 
and C. versluysi, is of interest in showing afresh the interlinking of species. 

It is very difficult to locate some of the Muriceids. In describing Antho- 
gorgia verrilli we have tried to give a little more substance to Yen-ill's diagnosis 
of the genus ; the two species of Calicogorgia seem nearly allied to Antho- 
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gorgia. We have given comparative tables of the species of Acanthogorgia and 
Acamptogorgia which show, at least, how quantitative many of the specific 
distinctions are. One may safely predict that when type-specimens of all the 
different species described are brought together and compared, some simplification 
will be possible. The same is doubtless true in regard to the species of .4cis and 
Muricdlu ; and although we have been forced to name two new species, Acis 
sphiosa and Muricdla hengalensis , subsequent study of some representatives in 
the littoral collection has shown us that the spicules vary within such wide limits 
even in the same colony, that these and other species must be regarded as simply 
tentative. Among the Pennatulacea there are some particularly interesting 
species, c.g. Pvotocaulon indicum , another member of the genus which has been 
hitherto represented only by Kollikers Pvotocaulon molle.; Protoptilum medium , 
which seems to occupy a position intermediate between Protoptilum aberrans , 
Kolliker, and Protoptilum carpenteri , Kolliker ; Schrobelemnon holliheri , which 
raises doubts as to the warrant for separating the two closely allied genera 
Kophobdcmnon and Sclerobdemnou ; Bcithyptilum indicum , which comes near 
Batln/ptilum carpenteri; Thesioides inermis , already referred to. 

The species of Umbdhda raise the same difficulties as those of Sympodium , 
etc., — difficulties which we see no way of removing without a large number of 
specimens. Again we find forms which differ from one another in their tout 
ensemble of characters, though no one character by itself is very significant. 

In dealing with a specimen which agrees well with Kolliker’s Leptoptilum 
[/raede , we have accepted the conclusion of Grieg and Jungersen, that this is but 
a young stage of the familiar Funiculina quadrangular is . It is a little remark¬ 
able, however, that the large adult forms of this species should have escaped the 
collectors. It may be that our Leptoptilum gracilc is the young stage of another 
species of Funiculina which we have called gracilis. 

Accepting Jungersen s arguments, we have described Microptilum wiUemoesii , 
Kolliker, as Pavonctria wiUemoesii . 

In some ways the most beautiful specimens in a collection rich in fine forms 
are the Pennatulids, — Pcnnatula indica , Pennatida veneris , Pennatula 
splendens , and Pennatula, pendida. 


Viviparity . 

In 1900, Professor 8. J. Hickson announced his discovery of embryos in situ 
in (iorgonia capensis , — the first case of viviparity that he had observed in his 
wide and prolonged study of Alcyonarians. 

lie pointed out, however, that viviparity had been previously reported, and 
we quote his references : 

“ Lacaze-Duthiers proved the precious coral to be viviparous, and according 
to Marion and Kowalewsky the * Clavulaires petricoles ’ are viviparous, but the 
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‘ Clavulaircs ties Posidonies ’ arc oviparous. Symposium ( Alcyonium ) coralloidcs 
is, according to these authors, viviparous. Korea and Danielssen state that three 
species of Nephthya, found at depths of 269-7G1 fathoms, are viviparous. These 
are, I believe, the only authenticated cases of viviparity among Alcyonarians 
hitherto recorded. Gorgonia capjensis affords the first instance of viviparity that 
I have come across in my studies of Alcyonarians.” 

In Professor W. A. Herdman’s collection from Ceylon we also found embryos 
in situ in Gorgonia capensis, Hickson. Corroborating Marion and Kowalewsky, 
we found embryos in Clavularia pregnans, Th. and H., and Clavularia parmda, 
Th. and II., collected by Mr. Cyril Crossland, B.Sc., from Zanzibar and Cape 
Verde Islands respectively. 

In the present collection we have found embryos — bias tube, gastrulaj, and 
slightly more advanced stages in the following species : 

Sarcophytum aberrans, n. sp. (From *254 fathoms.) 

Chrysogorgia flex ills, Wright and Studer. (From 401, 457-589, 600, 
aud 669 fathoms.) 

Ceratoisis gracilis, n. sp. (From 270-45 fathoms.) 

Pavamuricea indica, n. sp. (From 265 fathoms.) 

Distichoptilum gracile, Verrill. (From 836 fathoms.) 

Umbdlula clongata, n. sp. (From 360 fathoms.) 

Funiculina gracilis, n. sp. (From 406 fathoms.) 

Pennatula indica, n. sp. (From 463, 487, and 824 fathoms.) 

.Meanwhile Mr. James J. Simpson, M.A., has also found embryos in specimens of 
Isis hippuris, included in the littoral collection. (See Journ. Linn. Soc. (Zool.) 
1906.) 

It is therefore clear that viviparity is by uo means uncommon in Alcyon¬ 
arians, and it will be interesting to discover if it is particularly characteristic of 
deep-sea forms. (See Thomson and Henderson, Zool. Anzcigcr, 1906.) We 
hope, when time permits, to study the embryos more carefully. 

Geographical Distribution. 

There are 25 species in the collection which have been previously 
described, and we give a list of the localities where these have been found, 
reserving further discussion for the second memoir on the littoral forms. It may 
be noted that of the 25 — 

3 were included in the “ Challenger ” collection. 

6 ,. .. Siboga 

4 ,, „ Herdman’s Ceylon ,. 

3 ,, ,, Gardiner’s Maldives ,, 

3 ,, ., Willey’s New Britain ,, 

1 „ ,, Crossland’s Zanzibar 

b 
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1 was included in the “ x\lert ” collection. 

3 were ,, Funafuti ,, 

1 .. South African ,, 

1 ,, ,, “Scotia” 

2 ,, ,, “ Hirondelle" ,, 

Chironephthya variabilis, Hickson. Ceylon (Herdman), Maldives (Gardiner). 
Suberegergia k'ellikeri , Wright and Studer. Japan (Challenger), Ceylon (Herd- 

man), Zanzibar (Crossland). 

Keroeides koreni , Wright and Studer. Japan (Challenger), Funafuti (Hiles). 
Keroebles gracilis, Whitelegge. Funafuti (Whitelegge), British New Guinea 
(Willey), Ceylon (Herdman). 

Lepalogergm vevnlh, Wright and Studer. Japan (Challenger), Macassar Straits 


Chrysegergia orientals, Yersluys. East Indian Archipelago (Siboga). 

Chrysegorgia jlexdis, Wright and Studer. Chiloe (Challenger), East Indian 
Archipelago (Siboga). 

Acanclla ngula, Wright and Studer. Off Banda (Challenger). 

St achy odes allmcini, Wright and Studer. Fiji (Challenger), Celebes (Siboga). 

Thouarella moselcyi, Wright and Studer. Kermadec Islands (Challenger), 
Flores (Siboga). 

Cnhgorgia flabellum, Ehrenberg. Near Mauritius, East Pacific off’ Central 
America, Japan, East Indian Archipelago (Siboga). 

Accinfhogorgia aspera, Pourtales. Havana, Azores (Hirondelle); as = A. spinosa, 
Ililes?, Sandal Bay, Lifu (Willey). 

Acamptognrgia bcbryeoidcs , von Koch. Mediterranean (von Koch), Azores 
(Hirondelle). 

Ccdlistephanns kerem, Wright and Studer. Off Ascension (Challenger). 

Ni relict Jlabellcita (Whitelegge) = Verrucella jlabellata, Whitelegge. Funafut 
(Whitelegge). 

Juncella elongata, Pallas. Atlantic (Pallas), West Indies (Ellis and Solander); 
variety from N.E. coast of \ustralia (Ridley); variety, capcnsis, Algoa 
Bay (Hickson). 

Scupeairlh.t memhferme, \\ right and Studer. Amboina (Challenger). 

Trieste arthun, Hickson and Hiles. Blanche Bay, New Britain (Willey). 

Trieste rubra, Hickson. Maldives (Gardiner), Ceylon (Herdman). 

Disticheptilnm gracile, Yerrill. Nantucket (Yen-ill), 0° 4' S., 90° 24' 30" W., 
fil 39' N., 17 10' A. (Jungcrscn); 23' 59' N., 108” 40' W., 1 7' N., 


80” 21' W. (Studer). 

Kophebelemnen burgeri, Herklots. Japan. 

Umbelhda dunssnna, Kolliker. Japan, S. of Yeddo (Challenger), 48 06' S.. 
10’ 5' AY. (Scotia). 
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Anthoptilum murrayi, Kolliker. N. Atlantic, S. of Halifax (Challenger) ; E. coast 
of N. America (Verrill); Bay of Gascony, S. of Iceland (Jungersen). 
Funiculina quadrangularis (Pallas) = Lcptoptilum gracile, Kolliker. New 
Zealand, as L. gracile (Challenger); as F. quadrangularis , North Sea, 
Atlantic Ocean, European and American sides, Mediterranean, etc. 

Pavonaria tvillemoesii (Kolliker) = J Iicroptilum wdlemoesu, Kolliker. As M. 
wiUemoesii from south ofYeddo (Challenger). 

Among the new facts of distribution, perhaps the following are of most interest: 
Stachyocles allmani, Wright and Stnder. From the Laccadive Sea (Investigator) ; 
previously from the reefs, Fiji. 

Callistephanus koreni, Wright and Studer. From the Andaman Sea (Investigator); 
previously from off Ascension. 

Juncella elongata, Pallas. From the Bay of Bengal (Investigator); previously 
from Atlantic, West Indies, N.E. coast of Australia, and Algoa Bay. 
Distichoptilum gracile , Verrill. From Investigator Station 231, 7 34' 30" N., 
76° 08' 23" E., and 321, 5° 4' 8| N., 80° 22' E. ; previously from North 
Atlantic, S.W. of Nantucket Island, etc. 

Umbellula durissima, Kolliker. From Laccadives (Investigator) ; previously from 
S. of Yeddo and Antarctic. 

Anthoptilum murrayi, Kolliker. From Investigator Station 104, 11 12’ 47" N., 
74° 25' 30" E. ; previously from N. Atlantic, Bay of Gascony, S. of 
Iceland. 

Funiculina 1 quadrangularis (Pallas) = Lcptoptilum gracile, Kolliker. From 
Bay of Bengal (“ Investigator ”), as Leptoptilum gracile, and previously from 
New Zealand. F. quadrangularis, previously from North Sea, Atlantic, 
Mediterranean, etc. 

Pavonaria 1 wiUemoesii (Kolliker) = Microptilum ivillemoesii , Kolliker. From 
Andaman Sea; previously as M. wiUemoesii from Japan. 

The wide distribution of some deep-sea types is thus well illustrated. 

Some Matters of Detail. 

It may be convenient to direct attention here to some matters of detail that 
arc of general interest. 

The siliceous axis which forms the support of Sarcophytum aberrans, n. sp., 
is 300 mm. in length by 2-3 mm. in b, adth, and is probably the huge spicule of 
Monorhciphis or some allied sponge. (See Plate I. fig. 2c.) 

Analogous, on a smaller scale, is the siliceous sponge-spicule, which serves 
as a support for Sympodium incrustans, u. sp. (See Plate II. fig. 7.) 

1 It is possible that our Funiculina quadrangularis is the youug form of some other species of 
Funiculina, and that our Pavonaria wiUemoesii is the young form of some already known species of 
Pavonaria. 
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The spicules of Chivonephtliya mciorospiculata , n. sp., are of unusually large 
dimensions, some attaining a length of 8*3 mm. (See Plate I\ . tig. 10.) 

In Sponyodes nliyinosa , n. sp., tliere are almost equally liugc spicules, some 
8 mm. in length. 

Noteworthy is the great heterogeneity of the spicules in some of the forms, 
e.g. plates, discs, triangles, rods, spindles, and “golf-clubs” in Acanthumunceci 
spicata, n. sp., and similarly in A. ramosa, n. sp. 

Besides the very peculiar habit,—incrusting a huge siliceous rod,—there are 
many interesting features in Sarcophytum aberrant, n. sp. : the occurrence of 
several sizes of autozooids, the inturning of almost the whole of a large tentacle 
into the stomodreum, the presence of ova and embryos in the siphonozooid canals. 

In Sarcophytum agciricoides also there are ova in the siphonozooid cavities. 

The dimorphism which Gray recorded in his Paragorgia nodosa is confirmed 
in P. splendent, n. sp. It is unique in Pseudaxonia. 

In Dislichoptilum gracile, Terrill, we have observed that there may be two 
or three siphonozooids in close connection with the autozooids. 

The complex differentiation of the polyps in Agancoides alcocki, Simpson, 
is quite unique. 

Very remarkable tentacles occur in Thesioides inermis, n. g. et sp. (See 
Plate VI. figs. 1 and 2.) Those of Protocaulon indicum, n. sp., are also unusual 
(See Plate VII. fig. 3.) 

The Itase of Anthoptilum decipiens, n. sp., is very characteristic in its shape, 
and it may be further noted that there is no evidence of an area of attachment. 

In Pteroeides triraddata the small number (3) of supporting rays is note¬ 
worthy. It is possible that the specimen, which is only 107 mm. in length, is still 
young; and attention may be directed to the range of variation in the number of 
rays in P. griseum. 

In regard to a collection which is a very feast of colour, we may call special 
attention to the exquisite colour schemes of Pennatula veneris, P. pendula, and 
/'. splendent, and also to the very rich crimson-lake tint of the rachis and 
pinnules in P. indica. 

The presence of numerous Foraminifera in the stomodamm of Agaricoides 
aleocki is a fact of interest. 

Some of the epizoie animals are interesting, e.g, the peculiar Solenogaster 
(lihopalomcnia gorgonophila ?) on Acamptogorgia eircium, n. sp.; Palythoa and 
sponge on Parisis indica, n. sp. Between the vegetable axis and the stolons of 
Sympodium indicum, n. sp., Polyclnet worms have formed burrows, and some 
tube-forming Polycluets are attached to the surface. 


LIST OF SPECIES. 
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Subfamily Siphonogorginae . . . . . . .11 

Chironephthya variability llicksun . . . . . .11 
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Paragorgia splendens , n. sp. . . . . . .20 
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Stachyodes allmani (Wright and Studer) = Calypterinus alhnani , Wright and 
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Thouarella moselei/i , Wright and Studer, var. sjncata, nov. 

(Jaligorgia Jlabellum, Ehrenberg 
,, indica , n. sp. 

,, dubia , li. sp. 

Family .... 

aspera , Pourtales ( = ri. s/wiosa., Ililes? 

Paramuricea indica, n. sp. 

Acanthomuricea rarnosa, n. g. et sp. 

,, sjncata , n. sp. . 

Anthogorgia verrilli , n. sp. 

Calicogorgia invest igat oris, n. g. et sp. . 
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Acis spinosa, n. sp. 

Muricella bengalensis, u. sp. 
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DESCRIPTION OF STECIES. 


-♦- 

Order I. STOLONIFERA, Hickson. 

Family Corxvlariid.e. 

This family is represented in the collection by six species of Sympodium, all 
of which seem to be new : 

Sympodium indicum, n. sp. 

„ decipicns, n. sp. 

,, incrustans, n. sp. 

,, gramdosum, n. sp. 

,, tame, n. sp. 

,, pulclirum, n. sp. 

Sympodium indicum, u. sp. Plate II. fig. G ; Plate IX. fig. 18. 

This species is represented by one greyish-white specimen which forms a com¬ 
plete tube round the broken fragment of a hollow vegetable axis. 

The surface presents a granular appearance, and is thickly covered with large 
polyps which arise singly, and do not appear to be arranged in any particular 
manner. 

The polyps consist of a retractile anthocodia and of a non-retractile calyx, the 
latter marked by eight longitudinal ridges which end slightly below tire top. The 
tentacles have on their aboral surface a spieulated band which projects downwards 
for a short distance from their base. The calyces are 2-3*5 mm. in length; the 
whole polyp is about 7 mm. in length ; but this does not represent the maximum, 
as no polyp is fully expanded. Ova are present in abundance at the base of the 
polyps. 

The spicules are of two types, (1) prominently rough warty spindles, either 
straight or curved; and (2) quadriradiate forms, few in number and marked by an 
X-shaped marking at the origin of the rays. The following measurements were 
taken of length by breadth in millimetres : 

1. 0*5x0*08; 0*4x0*005; 0*25x0*04. 

2. 0*3x0*2 ; 0*3x0*13; 0*2x0*15. 

Between the vegetable axis and the stolon, polychaete worms have formed 
burrows, and some tube-forming worms are attached to the surface. 

Locality : Andamans ; 2G5 fathoms. 



Sympodium decipiens, n. sp. Plate IX. fig. 8. 

This species is represented by a large greyish-white specimen creeping over 
and encircling a vegetal tie axis. 

'J'lie polyps are large, occurring either singly or in groups of two or three on a 
membranous stolon. They consist of a retractile and a uon-retraetile portion, the 
latter with a maximum length of 7 mm. 

The whole surface of the stolon and of the polyps is closely covered by large 
spicules which are visible to the naked eye. 

The spicules are long curved spindles or rods often abruptly truncated at one 
end and covered with numerous rough wart-like projections. There are two types: 

1. Rather thick rods, curved or straight, often bluntly rounded at one end and 
tapering to the other, thus tending towards a club-like form, thickly covered with 
rough warts and varying in length from 0‘3—1 "2 mm., and in breadth from 
O'O‘J-O'2 mm. 

2. Longer and more slender rods or spindles with fewer and simpler 
projections, varying in length from 0'25-0'S mm., and in breadth from 
0'06-OT mm. 

In both eases there is often a slight bifurcation of the ends of the spicule. 
This species closely resembles Sympodium indieum, but differs from it (l) in the 
larger size of the spicules, and (2) in the arrangement of the polyps. 

Locality: Andamans; 271 fathoms. 


Sympodium incrustans, n. sp. Plate II. fig. 7. 

This species is represented by two greyish-white fragments which cover a 
siliceous sponge spicule. 

The stolon is a thin membrane spreading over and completely surround¬ 
ing the spicule. It is granular in appearance and bears few polyps, which 
occur irregularly at wide intervals. The calyces arc marked by eight longi¬ 
tudinal ridges which extend up their whole length, and thus produce a 
crenatc appearance at the margin of the cup. On the ridges the spicules are 
arranged with their long axes parallel, or slightly inclined, to the leugth of the 
ridge. The calyces are from 1-3'9 mm. in length and from 1-2 mm. in basal 
diameter. 

The non -retractile portion is also closely covered with spicules which are not 
arranged in any particular order. Just below the tentacles they form more or less 
regular bauds which extend up the aboral surface of each tentacle, on which the 
spicules are at first arranged in chevron, but are soon disposed with their long axes 
parallel to the length of the tentacle. 

The spicules are spiudles, either straight or curved, covered by thick prominent 


warts. The following measurements were taken of length and breadth in milli¬ 
metres : 

0-10x0-05; 0-23x0*05; 0*25x0-00; 0*35x0-04. 

Locality : Andamans ; 238-290 fathoms. 

Sympodium granulosum, n. sp. 

This species is represented by a. single colony, with a thin membranous stolon, 
granular in appearance and completely surrounding an antipatharian axis. 

The polyps are grouped in bundles of from 2-9 at irregular intervals, each 
bundle having a rough irregular ball-shaped appearanee. The calyees are low and 
squat, rising very little above the level of the general camenchyma, and are covered 
by a rough coating of spicules. 

The anthoeodiae are eapable of complete retraction. The tentacles are short, and 
have a band of spicules on the aboral surface, consisting of two rows diverging from 
the middle line. The general anthoeodial spieules are arranged en chevron . The 
spicules are spindles or rods, a few flat ovals, and a few quadriradiate forms. The 
spindles and rods may be straight or curved, and all have rough warty protuberances. 
The spieular measurements, length by breadth in millimetres, are as follows: 

1. Spindles, 0*8x0'09 ; 0*5x0-08; 0*15x0*04; 0*08x0-03. 

2. Rods, 0-4x0-07; 0-35x0*09; 0*3x0*l. 

3. Oval forms, 0'5 x 0*22 ; 0*37x0*2; 0‘3x0*2. 

4. Quadriradiate and X-marked forms, 0*8x0‘25 ; 0‘3x0’2; 0*14x0*07. 

Locality : Station 173 ; 8° 35' 45" N., 81 17' 45" E. ; 609 fathoms. 


Sympodium tenue, n. sp. Plate IV. fig. 6. 

To this species are referred two small colonies or fragments which spread over 
and enelose a number of siliceous sponge spicules. 

The stolon is thin and membranous, granular in appearanee, and completely 
surrounds several of the sponge spicules. 

The polyps are scattered over the surface, occurring singly, or in twos or threes 
in close proximity. They consist of a uon-retraetile ealyx and of a retractile 
portion, the anthoeodia. When the anthoeodim are completely retracted, the mouth 
of the calyx shows a number of blunt lobes or teeth. 

The tentaeles are of medium length, and have a band of spieules running up 
the aboral surface. 

The ealyees are from 1 ‘5-3*9 mm. in length, and are marked by eight ridges 
running lougitudinallv, which are only faintlv visible in the more contracted polyps. 

The spieules of the calyx are arranged with the long axes parallel to the length 
of the polyp. On the authocodire the spieules are arranged in a band consisting of 
eight inverted Vs, the points of which lie at the bases of the tentaeles and project 
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for a short distance up the aboral surface. Higher up the spicules assume a position 
parallel to the length of the tentacle. 

The spicules are spindles, either straight or curved, with rough warty pro¬ 
tuberances, and a very few quadriradiate forms. The following measurements 
were taken of length and breadth in millimetres : 

o 

Spindles, OT x 0 05 ; 0*25x0*05; 0*5x0*07; 0*Gx0*08; 0*05x0 05. 

Quadriradiate forms, 0*14 from tip to tip one way. 

,, ,, 0*13 „ ,, the other way. 

Locality : Station 222 ; 13* 27' N., 93° 14' 30" E. ; 405 fathoms. 

Sympodium pulchrum, n. sp. Plate VI. fig. 7. 

This species is represented by a large colony spreading over the surface of a 
sponge skeleton. 

The stolon is thin and ribbon-like in parts, but it also spreads out into flat 
expansions, with a stringy appearance on the surface. 

The polyps occur all over the surface, arising singly or in twos and threes in 
close proximity at the ends of the branches of the sponge on which they spread. 

The calyces are usually marked by eight longitudinal ridges, which are more 
distinct in the larger polyps. The spicules on the calyces are arranged with the 
long axes parallel to the length of the calyx, and form a complete compact cover¬ 
ing. The calyces vary in length from 1*2-7 mm., and in basal diameter from 
1 *1-2*5 mm. 

The anthoeodne are capable of complete retraction, and are all more or less 
retracted, but several even in this condition measure slightly over 3 mm., thus 
giving the large]* polyps a total height of over a centimetre. The spicules, which 
form a dense covering, are arranged distally in a transverse band, from which 
points project at the bases of the tentacles. On the tentacles the spicules are at 
first arranged en chevron , but soon run parallel to the long axis. The band 
continues up the aboral surface of the tentacle and gives off obliquely transverse 
spicules to the sides. 

The spicules are spindles, straight or curved, with rough warty protuberances. 
The following measurements were taken of length and breadth in millimetres : 

0*8 x 0*075; 0*5x0*04; 0*15x0*04. 

Locality : Station 284 ; 7* 55' N., 81" 47' E. ; 500 fathoms. 


Order II. ALCYONACEA. 

Family Alcyokidji. 

This family is represented by two new species of Sarcopliytum : 
Sarcophyturn aberrans, n. sp. 

,, agaricoides, n. sp. 


Sarcophyturn aberrans, n. sp. Plate I. figs. 1, 2a, 2b, and 2c; 

Plate IX. figs. 7 and 11. 

This species is based on two specimens which are very different from one 
another in habit and general appearance. The first—which diverges less than the 
other from the typical agariciform shape—is a coral red colony, attached by means 
of a thin membranous base to a piece of coral. 

The stalk is 18 mm. in length, and is very much flattened owing to the 
collapse of the thin walls between the canals. The capitulum is small and 
slightly mushroom-shaped ; autozooids are more numerous and smaller at' the 
margin. 

The autozooids are apparently incapable of complete retraction. Each is 
covered by a thick coating of spicules. The tentacles are long (from 4-5 mm.) 
and laterally compressed, with the pinnules on either side of the middle line of the 
oral surface, thus leaving a broad free space on the aboral surface. Several of the 
autozooids reach a length of 18 mm., but on the margin many are only 3*5-4 mm. 
in length. 

Between the autozooids the surface of the capitulum is closely covered by 
small raised points which mark the positions of the siphouozooids. 

In the autozooids the spicules are (l) long rods and spindles with a few 
very small spines, (2) small club-like spicules with a number of prominent 
spines at one end and the other end tapering to a point, and (3) small double 
clubs. The following measurements were taken of length and breadth in 
millimetres:— 

1. 0*25 x0*02; 0*3x0*02; 0*5x0*02. 

2. 0*12x0*02; 0*12x0*04; 0*14x0*04. 

3. 0*06 x0*05; 0*07 x 0*04. 

The heads of the second group of spicules lie close together and the projecting 
spines interlock, thus forming a matted felt-work. 

Locality : Station 232 ; 7’ 17' 30" N., 76’ 54' 30" E. ; 430 fathoms. 

The second, and at first very puzzling specimen, is a beautiful colony of a 
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reddish colour, surrounding a siliceous rod, which is from 2-3 mm, in breadth and 
300 mm. in length. The average breadth of the colony, polyps included, is 
32 mm., of the crenenchyma, apart from the polyps, 8-12 mm. At the basal 
end of the colon)- the rod is left bare for 50 mm. There can be little doubt that 
this rod, which serves as an extrinsic support to the colony, is an immense sponge 
spicule, such as has been described in Monorhaphis. 

The colony consists of about 75 large slightly-retraetile autozooids, 
10-12 mm. in height, about 4 mm. in diameter, and with tentacles 
3-5 mm. in length. These autozooids arise from the finely granular 
ccenenchyina, apparently without regular arrangement, at intervals of 2-G mm., 
and on all sides. The spaces between them are covered with very numerous 
siphonozooids. 

Extending in a spiral up the siliceous rod there is a broad (2"5-4 mm.) band 
of thin ccenenchyina, which bears neither autozooids nor siphonozooids. At six 
places the opposite margins of thick polyp-bearing e<eucnchyma arch over the 
thin crenenchyma and come into contact; at two other places the thick ccenen- 
cliyma completely surrounds the rod. It may be suggested that the broad bare 
band corresponds to the stalk. 

Along each margin of the thick crenenchyma as it abuts on the bare tract, 
there is a row of minute autozooids (about 1 mm. in diameter) with brownish 
tentacles, and between these and the typical autozooids there are many inter¬ 
mediate sizes. The minute marginal autozooids are separated by intervals, 
varying from 1-2-5 mm. 

The surface of the crenenchyma appears to be covered by minute spiculated 
warts, which mark the apertures of the siphonozooids. Between the comenchyma 
and the siliceous rod there is a thin film of faintly yellowish debris. 

The autozooids have a much wrinkled surface, due to contraction. The 
tentacles are simply infolded, and bear 12-15 plump conical pinnules. The 
tentacles have large cavities flattened in the radial plane, their aboral surface (in 
the preserved state, at least) is a narrow ridge bearing longitudinal rows of 
spicules. In one case a tentacle was seen to be completely inturnerl into the 
stomodamm. The wall of the stomoclaeum is substantial, and transversely 
aninilated, recalling a similar appearance in Sarcophytum agaricoide .s. It is 
continued inwards below- the surface of the ccenenchyina, almost as far as the 
siliceous rod. 

A slice parallel to the surface of the ccenenchyina exposes the crowded cavities 
of the siphonozooids, usually about 075 — 1 mm. in diameter, and arc at once 
seen to be crowded with ova (0'3 mm. in diameter) and blastula embryos 
(0"5 mm. in diameter). In some cases gastrulation had occurred. 

A section in the plane of the longitudinal axis of the minute marginal 
autozooids at one of those regions where the opposite margins of thick crenenchyma 


overlap the bare band, shows elongated cavities leading from the polyp openings 
into the cmneuchyma proper. It may also he seen that minute canals cross the 
band of thin ccenenchyma from side to side. 

The spicules agree elosely with those of the other specimen. The following 
measurements were taken of length and breadth in millimetres: 

(a) Ccenenchyma: (1) Long spindles, with few blunt spines, 0"5x0'04; 

0-4x0-03; 0-3x0-03. 

(2) Shorter warty spindles, 0"25 x0"03 ; 0'2 x0"02. 

(3) Rods with warty ends and warts in two whorls, 

0-14x0-06; 0-12x0-06. 

Some of these approach double clubs, while others are 
almost stellate. 

(4) A few crosses also occur, 0"2 x0"2 ; 0'2 xOT. 

(l>) Autozooids : (1) Long spindles, as in ccenenchyma, but with fewer spines, 

0-55 x0-03; 0-45 x0-03. 

(2) Clubs with bai’e shaft and warty end, 0"15 in length, 

shaft 0-02 broad, end 0‘03 broad ; 04 xO‘015 x0‘02. 

(3) Short warty rods, as in ccenenchyma, OTxO‘08; 

0-1x0-06. 

(4) A few crosses, 0 - 2x0 - l. 

Locality : Station 254 ; 11 16' 30" N., 92° 58' E. ; 669 fathoms. 

Sarcophytum agaricoides, n. sp. 1 Plate I. fig. 3. 

The general appearance of the colony may be described as mushroom-shaped. 
A distinct cylindrical stalk expands into a large hemispherical lobe or pileus. The 
colour is a uniform purplish-red except on the retractile portions of the autozooids, 
which are yellowish-white. The pileus is approximately circular in outline, 
markedly convex on its upper surface and slightly concave on its lower. The 
total height of the colony is 5"5 cms. The pileus has a maximum breadth of 3"2 
cms. and a length of 1"2 cm. 

The lower surface of the pileus is covered with an epidermis, continu¬ 
ous with that of the stalk, and totally devoid of polyps. The upper surface 
bears numerous retractile autozooids, uniformly distributed over the surface. 
In the inter-spaces a great number of small whitish spots mark the positions 
of the siphonozooids. The stalk is cylindrical, and has a maximum length of 
3 "3 cms. 

A longitudinal section through the colony shows a series of tubular canals, 
running from the apertures of the autozooids, bounded by abundant connective 

1 This beautiful species was described by one of my students, Mr. James Hector, as an exercise 
for the II.Sc. degree. — J. A. T. 
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tissue supported by numerous elongated rod-like spicules. These canals gradually 
converge towards the centre of the pilous, finally forming a series of straight 
parallel canals running down the stalk. 

The spicules are very uniform throughout, the main differences being in the 
relative size. 

The normal type is rod-like, usually straight, occasionally slightly bent, 
tapering to a point at both ends. The surface is smooth, or covered with slight 
projections most numerous towards the ends. Besides these, there are much 
smaller, very irregular spicules. In the outer tissue of the pilens there are long 
spicules with a few of the irregular type ; in the deeper tissue of the pilous they 
are similar but slightly larger. In the stalk the simple and the irregular forms 
are almost equally well represented. In the tentacles the spicules are smaller and 
very numerous. A third type is also found, intermediate between the others 
already referred to, namely a short cylinder, truncated at one end and presenting a 
knobbed appearance at the other. 

The autozooids are circular in outline, and may be almost completely retraeted 
within their respective cavities, the edges of which are distinctly tumid. The 
apertures are about 3*5 mm. across; the diameters of the canals decrease as they 
pass inwards. 

At the apex there are eight tentacles of the usual type bordering the mouth 
aperture. The anthocodial part consists of a yellowish tube with the surface 
much wrinkled. Its outer wall is continuous with the epithelium of the surface 
of the pilous, and at the level of the pilens forms a semi-transparent flexible 
membrane closing the entrance. 

The stomodmum is continued about 10 mm. below the surface of the pilous, 
and is attached to the wall by the mesenteries, which bear gastric filaments, but 
show no trace of gonads. The stomodmal wall is very substantial, and supported 
by reddish spicules ; it shows very conspicuous and regular transverse corruga¬ 
tions—27 in number; the siphonoglyph is broad and deep; the inferior opening 
of the stoinodreum into the coelenteron resembles a flattened papilla. 

The apertures of the siphonozooid cavities are very minute, and are seen on 
the surface of the pilens as a large number of white spots. Each spot is a delicate 
membrane roofing the cavity of the polyp, and perforated by an elongated slit, 
the month of the zooid. Tentacles are unrepresented. The mouth leads into a 
small chamber separated from the wall of the cavity by a narrow space crossed by 
mesenteries. 

The siphonozooid cavities pass gradually into the autozooid cavities ; a number 
seem to be continued into the stalk as distinct channels. Others seem to end 
blindly. Numerous ova occur on the walls of the siphonozooid cavities a very 
short distance down the tube. 

Locality : Station 204 ; G* 50' 20" N., 79° 36' 20" E. ; 180-217 fathoms. 
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Fan 1 ily Nepiitii y id ./•:. 

This family is represented by the following forms : 
Subfamily Spongodinm: 

Spony odes uliyinosa , n. sp. 

,, cdeoch , n. sp. 

Lithophytum indicum , n. sp. 

Subfamily Siphon ogorginm : 

Chironephthya vciriabilis, Hickson. 

„ macrospiculata , n. sp. 

Stereacanthia indica , n.g. et sp. 
Ayarieoides ctleocl'i , Simpson, n. g. ct sp. 


Subfamily Spongodimn. 

Spongodes uliginosa, n. sp. 

This species belongs to the section Divaricate and to the group as 

defined by Ivukenthal. 

The colony is small, 21 mm. in maximum height and 28 mm. in width. 
It resembles a thorny bush, and is greyish-white in colour. The trunk is short, and 
the first branches arise at a height of 10 mm. from the base. The lowest branches 
are Hat and reflexed, forming a complete collar round the upper part of the trunk. 

The polyps arise singly on short twigs. The twig is composed of large 
spicules which are placed longitudinally and project beyond the polyp base, thus 
giving rise to the thorny appearance. The polyp heads are borne on short 
peduncles, and the two together reach a height of 3 mm. On the anthocodia the 
spicules are arranged in a crown and points ; in the crown there are two to three 
transverse rows, and in each point there are two prominent converging spicules. 
These separate a little at their free ends and form a circle of projecting spines 
round the retracted tentacles. On the aboral surface of the tentacles there are 
bands of spicules arranged longitudinally. The spicules of the general 
ccenenehyma are spindles either straight or twisted, and covered with numerous 
warty projections. Their measurements, length by breadth in millimetres, are as 
follows : 

8x0*5; 7x0*5; 5*5x0*35; 2x0*3; 0*0x0*05. 

Some ol the spindles are bifid at one end, or give off a short projection from 
one of the lateral surfaces. 

The polyp spicules are warty spindles and irregular rods. They may be 
straight, curved, or sharply bent at one end. The following measurements were 
taken ol length and breadth in millimetres : 

1 *6x0*1; 1 *5 x 0*1 ; 0*3x0*045; 0*3x0*02; 0*16x0*025; 0*1x0*03; 0*07x0*02. 

This species comes very near Sponyodes suensoni, Holm, but differs from it 
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in the arrangement ol the polyps and in the large dimensions of the spicules. 
The colour of the colony is also <juite different, being in this case greyish-white, 
while Sport <jo tics suensoni is greyish-yellow with yellow or red polyps and red 
k * Stiitzbiindel ” and polyp spicules. 

Locality: Station 237 ; 13 r 17' N., 93 07' E. ; 90 fathoms. 


Spongodes alcocki, n. sp. Plate I. fig. 4 ; Plate VI11. fig. G. 

This is a divaricate form, and belongs to the Cervicornis group of Kukenthal. 

The base of the trunk forms a flattened disc of attachment. About 12 mm. 
from the base the trunk is surrounded by an irregular, flattened branch, which is 
interrupted altogether at one place and is twice perforated. At the perforation 
next the interruption there is an almost cylindrical portion which may represent a 
separate secondary branch. Above the collar some small branches arc also 
slightly flattened. 

The branching of the colony is on the whole in one plane, with a median and 
two lateral main branches, each breaking up into numerous twigs. The height is 
GO mm. from above the collar, and the maximum breadth 90 mm. The colony 
is very delicate and readily torn ; the colour is translucent white, except at 
the tips of the twigs and in the polyps, where the spicules arc deep yellow or 
orange red. 

The polyps occur in bundles of 5-10, but the larger numbers are the more 
frequent. Each polyp stands on a separate stalk, about 2*5 mm. in length. The 
polyps and their tentacles are white, disguised at first sight by the orange red 
spicules. 

The spicules of the anthocodia are arranged in 8 triangles, each consisting of a 
pair of converging spicules and a horizontally-placed curved spicule which forms 
the base. In addition to these there are some irregularly horizontal spicules. The 
aboral surface of the tentacle has a band of minute red spicules arranged in two rows. 

The spicules of the polyp stalk consist of closely contiguous obliquely trans¬ 
verse rows; on the surface of the stalk farthest from the polyp several stronger 
spicules arc arranged longitudinally to form a Stutzbiindcl, one of which projects 
for a short distance beyond the polyp. 

The spicules of the stem form a loose network, and arc spiny spindles straight 
or curved. The following measurements were taken of length and breadth in 
millimetres : 

17x0*1; 1 *4 x 0*1 ; l*3x0*0G; 0*8x0*045; 0*75x0*05; 0*3x0*02; 

0*2x0*03. 

Hie polyp spicules are straight or curved spindles. The following measure* 
ments were taken of length and breadth in millimetres: 

1*5x0*09; 0*9 x 0*0G ; 0*7x0*04; O’lGxO OS; 0*12x0*03; 0*00x0*03. 
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The colour of the stem and branches is white, the twigs orange red, and the 
polyp heads appear brick red. 

Locality : Bay of Bengal; 88 fathoms. 


Lithophytum indicum, n. sp. 

This species is represented by a small fragment, 21 mm. long and 14 mm. 
broad. 

The basal attachment is absent, and so also is the lower part of the stem, so 
that the exact shape of the colony is not known. The upper part of the stem 
divides into three lobes or short branches of nearly equal size. 

The polyps are arranged on the branches at fairly wide intervals, and in a 
slightly contracted condition are 2 mm. in height and 1 mm. in basal diameter. 
The tentacles are about 0'6 mm. in length, and have on each side about eight long- 
slender pinnules. There are abundant ova in the lower parts of the polyps. The 
spicules of the polyp lie transversely at the base, but just below the tentacles they 
are arranged in eight longitudinal rows. 

The polyp spicules are spindle-shaped, varying in length from 0T5-0'5 mm. 
and in breadth from 0'02-0'08 mm. They are covered by sparse fairly strong- 
simple spines. A few are slightly thicker in the middle, and marked by an 
X-shaped mark near the middle point. 

The tentacle spicules are shorter, mostly about O'l mm. in length. 

The spicules of the stem are blunt spindles or rods covered with sparse simple 
spines, and a few irregular incipient quadriradiate forms. They vary in length 
from 0"2-0"9 mm. and from O'Oo-O’OG mm. in breadth. The quadriradiate 
forms vary in length from 0"2—0"4 mm., and are all marked by an X-shaped mark 
at the origin of the rays ; sometimes one of the cross-marks is so faint as to seem 
to be absent. 

This species is probably to be referred to the vicinity of L. africanum ; but it 
is distinguished by its large polyps, large spicules, and the presence of the quadri¬ 
radiate forms. 

Locality : Station 333 ; G° 31' N., 79° 38' 45" E. ; 401 fathoms. 

Subfamily Siphonogorgiiue. 

Chironephthya variabilis, Hickson. 

This species is represented by a large number of fragments, all of which 
probably belonged to one large colony. They present a rather striking appear¬ 
ance owing to the contrast between the general white or very pale pink colour of 
the branches and the deep coral red colour of the spicules of the anthocodiie. 

The spicules of the anthocodiie are arranged in two groupthe crown and 
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point spicules, the point spicules being arranged on chevron and not in a fan- 
shaped manner. 

The measurements of the spicules are as follows : 

Point spicules, 0*25 x 0*025 ; 0*3x0*03; 0‘3x0‘025; 0'2x0‘02. 

Crown spicules, 0*fi x 0*035 ; 0*5x0*028; 0*4x0*03; 0*3x0*02. 

Oil the aboral surface of the tentacles there are numerous small spicules 
arranged in Vs. Their average length is 0*08 mm., and their average breadth 
0 * 012 . 

Locality: Bay of Bengal ; 88 fathoms. Previously recorded from the 

Maldives (Hickson); Ceylon (Thomson and Henderson, 1905). 


Chironephthya macrospiculata, n. sp. Plate IV. fig. 10. 

This species is represented by a single colony about 5 cms. in height. 

From the Hat spreading base two stems arise which are fused together for a 
short distance. The larger gives oft’a lateral branch at a point nearly half-way up. 
The colony presents a very rough appearance owing to the huge spicules which 
form a loose covering over the stems and branch. The spaces left between 
the large spicules are filled by minute spicules which are either colourless or 
red. 

The polyps arise all round the stems and branch, and are supported by small 
platform-shaped calyces formed by several spicules placed side by side. In the 
polyps the spicules are arranged in crown and points. The crown consists of three 
rows, and in the points the spicules are airanged en chevron . In each point there 
are two principal spicules slightly inclined to one another, and two smaller spicules 
in the angle between these. Two pairs lie in the space between two adjacent 
points. On the aboral surface of each tentacle there is a band of spicules arranged 
longitudinally or in Vs, with the apiees of the \ s directed towards the distal 
end of the tentacle. The spicules of this band are white, except for a narrow trans¬ 
verse portion about half-way up in which the spicules are a bright red. 

The spieules of the cu?nencliyma are warty or spiny spindles, straight or 
slightly twisted, coloured or colourless. The following measurements were taken 
of length and breadth in millimetres : 

1. Uncoloured, 8*3 x 0*9 ; 5*2x0*9; 3*9xO*C; 1*4x0*22; 0*8x0*12. 

2. Coloured, 0*3x0*04; 0*2x0*02; 0*15x0*02. 

The polyp spicules are warty spindles, either straight, curved, or sharply bent 
at one end. They are colourless, with the exception of those composing the red 
transverse band on the tentacles. The following measurements were taken of 
length ami breadth in millimetres: 

0*8x 0*1 ; 0*8x0*08; 0*Gx0*l; 0*2x0*03. 

The colour of the colony is yellowish-brown. 


This species is easily distinguished from previously described forms by the 
immense size of the spicules in the ecenenohyma. 

AYhitelegge described Siphonogorgia macrospina from Funafuti with spicules 
sometimes G mm. in length, and Aliss Ililcs has described an apparently similar 
form in which the largest spicules were 4*4x0*37 mm. (AIS. kindly lent by Pro¬ 
fessor Hickson). Through Professor Hickson’s courtesy we have been able to 
examine this specimen, and we find that it is very different from ours. 

Locality : Station 246 ; 11° 14' 30" N., 74° 57' 15" E. ; G8-148 fathoms. 

Stereacanthia indica, n. g. et sp. Plate V. fig. 2 ; Plate IX. fig. 19. 

This new genus is represented by two broken specimens, of which the more 
complete, when pieced together, is about 11 ems. in height. 

The colony consists of two parts : (l) a long bare trunk, and (2) the branched 
polyp-bearing portion. The trunk has a thickened basal portion in whieh there 
are many projecting spicules. It is thin-walled, and consists of a number of 
longitudinal canals with the adjacent walls fused and containing numerous large 
spicules which help to give rigidity to the stalk. The polyp-bearing portion con¬ 
sists of two or three branches irregular in shape and of various lengths, with the 
polyps closely disposed. The general colour of the polyparium is a light brown, 
while the long trunk is white, slightly brownish at the base. 

The trunk is composed of about 20 canals with thin walls fused together and 
filled with spicules. Owing to the contraction of the preserved specimens and the 
thinness of the partition walls the stalk or trunk is greatly shrivelled and somewhat 
broken, and thus the mode of growth is not at all clear; but it seems that the 
polyp cavities are continued down and come into connection with the eanals in the 
branches, which are either new interstitial growths or prolongations of the canals 
of the trunk. 

The trunk is divided into two irregular branches, which again divide into a 
number of smaller branchlets or lobes, thus giving the polyp-bearing part the 
appearance of a rugged irregular bush. The branches are unequal in size, and in 
one specimen the thicker of the two main branches divides almost at its origin 
into two principal parts. 

The polyps occur both on the primary branches and on the secondary branch- 
lets or lobes. On the main branches they are scarce and arise singly, scattered 
over the whole surface, but usually leaving a bare strip on the outer surface of the 
branch. On the branchlets they are numerous and crowded. 

The polyps are arranged either singly or in small groups of about seven, and 
are borne on stalks about 2 mm. in length, the basal portions of whieh may be 
in close contact. They stand at an angle to the stalks. On the polyp stalks the 
spicules are arranged obliquely transverse, except that on the dorsal side several 
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slightly stronger spicules are arranged more regularly in a longitudinal direction, 
hut they are not sufficiently marked to warrant their being classed as Stiitzhiindel 
spicules. On the antlioeodial cup the spicules are arranged in eight irregular 
triangles rising from a ring of transverse spicules, and thus recalling the arrange¬ 
ment of the spicules in the anthocodim of Chirone ylith ya. On the ahoral surface 
of each tentacle there is a hand of longitudinally placed spicules, and these hands, 
when the tentacles are folded in, form a low eight-rayed rudimentary operculum. 

The spicules of the outer wall of the stalk are large spindles. In the. lower 
part near the base they lie irregularly and somewhat transversely, while in the 
upper part they become more regular and are placed longitudinally. 

The spicules of the outer wall of the stalk are straight or curved spindles, 
thickly covered with very rough prominent warts. The measurements of length 
and breadth in millimetres are : 

3-4x0-35; 2-2x0-25; 1 '9x0-22; 1x0-15. 

I’he spicules of the canal walls in the lower part of the stalk are very large 
spindles, thickly covered with very rough warts, and either straight, curved, or 
twisted. The measurements of length and breadth in millimetres are : 

7x0'7; 7x0-0; OAxO’S; 3-3x0'5; 3x0'0 ; 07x0-2; 0‘4x0-l. 

The spicules of the polyps and polyp stalks are warty spindles either straight 
or curved, or somewhat “golf-club” shaped ; the warts arc prominent and rough. 
The smaller spicules are freer from projections, but some have almost serrate 
edges. Their measurements are :—• 

o 

1-8x0-175; 1-5x0-2; r2x0‘15; 1 xO‘15 ; 0‘4x0'03 ; 0T2x0'02 ; O-lxO‘02. 

Systematic Position. — The infolding of the tentacles when at rest, the 
presence of the large canals in the main stem and branches, the thick external 
layer of the main stem, show that this form belongs to the Nephtkykhe. Adopt¬ 
ing Kukenthal’s revised classification of this family, the specimen must be 
placed, owing to the absence of Stiitzbundel spicules, in his first division. In 
this division lie included, A, those with the “canal walls not thickly filled 
with spicules,” and B, those with the “canal walls thickly filled with spicules.” 
As there are abundant spicules in the canal walls of our specimen, it must be 
placed in the B group and in the second section of this group, which is 
characterised by the polyps occurring singly or in bundles. In this section there 
are two genera, distinguished by the absence or presence of an irregular internal 
axis built up of spicules closely packed together. As the present specimen has no 
trace of an internal axis, it must be placed near the genus Lcninalta. From this 
it diltbrs in several respects, e.y. in having no “ (juadriradiate double-stars” in the 
wall of the trunk or stalk. It seems necessary to refer it to a new genus, Stcrea- 
cnnth ’m , which may be thus defined : 

Colony upright, consisting of two parts: (l) a bare densely spiculose trunk 
composed of large thin-walled longitudinal canals, with fused walls but with no 
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trace of an irregular central axis; and (2) a branched polyp-bearing portion or 
polyparium, on which the polyps are arranged singly, or in small bundles crowded 
together on small branehlets. The tentacles during rest are not retracted, but 
simply infolded, the aboral bands of tentacular spicules thus forming a pseudo¬ 
operculum. The s] denies are covered by rough prominent warts, and are mostly 
straight or curved spindles. A number of polyp spicules are “ golf-club ” shaped, 
i.e. are bent at a sharp angle near one end. 

Locality: Eight miles west of Interview Islands, Andamans; 270-45 
fathoms. 

In another haul from near the Andamans a } T oung colony of this species is 
included. It rises from a fiat base and consists of two stems—3 ’2 cms. and 3 cins. 
respectively in height. In this specimen the main stems do not break up into 
branches, but give off small twigs. They are slightly flattened, and polyps occur 
singly over their whole surface. 

Locality: Andamans; 270-45 fathoms. 


Agaricoides alcocki, 1 Simpson, n. g. et sp. Plate VIII. fig. 4 ; Plate X. figs. 1-19. 

This new genus is represented by numerous specimens varying greatly in size, 
which illustrate different stages of growth. 

o o 

The following are the measurements of some of the more perfect specimens : 


Total height. 

Maximum breadth. 

Length of Trunk. 

Thickness of Trunk. 

3 cms. 

uQ 

O 

CO 

1*75 cms. 

1*5 cms. 

J ,, 

3 „ 

1*5 „ 

i „ 

3-2 „ 

1-5 „ 

0-0 

A >5 

o 

CO 

0-9 

1-2 

o 

CO 

O'G 


All were attached to pieces of Madrepore coral, probably Lophohdia sp. 


General Description . 

The colony consists of two very distinct parts: (l) a bare trunk, and (2) a 
polyp-bearing “pilous.” The trunk is composed of a large number of longitudinal 
canals with the adjacent walls fused and densely packed with spicules, which give 
consistency and rigidity to the colony. The upper umbrella-shaped portion or 
“pilous” so closely resembles a mushroom that the term “agarieiform ” might well 
be applied. The general colour of the pilous portion of the colony is a pale orange 
yellow, while the trunk is whitish. The zooids, whose tentacles are not retractile, 
are introversible within cylindrical stalks which are expanded terminally into 
characteristic octagonal disc-like expansions. The close-set octagons covering the 

1 For a description of this remarkable new type we are indebted to Mr. Janies J. Simpson, M. A., 
3t.Sc. See Zoot. Anseig. xxix. (1905) pp. 2G3-271, 19 figs. 
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pileus, with a zooid appearing in the centre of each, present a very remarkable and 
unique appearance. 

The Canal System. 

Owing to the contraction of the spirit-specimens, the mode of growth is by no 
means obvious, but an examination of various stages, and of serial sections through 
these, makes the mode of increase in the number of the canals fairly clear. The 
centre of the stem is occupied by a number of large canals whose cavities are about 
3 mm. in diameter. These do not communicate with one another, but at several 
points solenia can be seen connecting them with the canals in the cortical region 
whose cavities vary from 2 mm.-l mm. in diameter. The cortical cauals terminate 
basally in a cul-de-sac, while upwards they increase in diameter so as to give 
rise to zooids on the pileus portion. The younger zooids are peripheral, and the 
whole colony may thus be compared to a bundle of compound racemes, the 
branches of which are hollow, and where the secondaries and tertiaries fuse to the 
primaries and grow to an equal length with them, so as to result in a corymb-like 
expansion. The eight mesenteries of the zooids are continued downwards almost 
to the very base of the canals, and at the same time the asulear pair can be clearly 
distinguished by the characteristic ciliated groove. This is also the case in Siphono- 
yorrjia and Lemnalia , while in some of the Nephthyidm, e.c/. Sponcjodcs , only 
the asulear mesenteries are continued into the canals of the stem. 

Origin of the Zooids. 

Both the central or primary canals and the cortical or secondary canals give 
rise to zooids in a remarkable and interesting manner. After attaining a certain 
height, which is practically uniform for the colony, the walls turn inwards, so that 
the cavity is thus reduced in diameter; and when this is approximately one-half of 
the original measurement a vertical upgrowth again commences, thus forming a 
cylindrical cup-shaped projection, homologous to the verruca in the Axifera. When 
the height of this part is about 4 mm. the circumference grows out into eight 
digitiform structures, while the wall again growing inwards fuses with the lower 
part at the eight indentations, forming a similar number of short blind tubes. This 
constitutes what might be termed the verruca proper. Growth still takes place, 
and a zooid is the result, consisting of a comparatively long stalk bearing the 
anthoeodia. That this is the mode of growth is clearly demonstrable in the 
younger colonies, and also in the less advanced polyps round the periphery of the 
older colonies. As the colonies grow in size, the verrucre also become more com¬ 
plicated, the terminal stellate part expanding horizontally to form an octagonal 
disc, with the indentation less pronounced, containing eight cavities which corre¬ 
spond to those formed by the retractor muscles. To complicate matters still further, 
towards the centre of the older colonies, verrucm which correspond to the primary 
canals fuse with the adjoining verrucae so that the canals are now continuous. 
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The partitions of the canals are densely spiculosc, in addition to the outer 
felt-work, and a cross section shows that the spicules are arranged for the most 
part vertically, the cavities conforming to the tubercles on the spicules. 

Structure of the Zoo ids. 

The zooids are about 5 mm. in height, and consist of a somewhat slender stalk 
bearing a cup like anthocodia, the whole being densely covered with a felt-work of 
minute warty spindles. The tentacles are short and broad, with a single row of 
pinnules on each side; their bases are confluent, so as to enclose a capacious hollow 
—the oral disc, over which they can be infolded. They are not retractile, but 
when at rest, being infolded, the biserial arrangement of the spicules forms a very 
primitive operculum. 

The wall of the anthocodia is prolonged into eight triangular lobes, on which 
the spicules are also arranged biseriallv, so that each pair forms two sides of a 
triangle, the enclosed angle becoming more and more obtuse towards the base. 
This arrangement is continued down to the origin of the stalk, forming a series of 
ridges on the anthocodia. The triangular projections thus function as a protection 
to the infolded tentacles. The stalk, though narrow, is very elastic, because the 
zooid when at rest forms an introvert within it, which in turn sinks within the 
verruca. The zooid is withdrawn by eight strong bauds of retractor muscles, 
which thus form eight cavities running upwards, and corresponding to the canals 
in the octagonal disc. These retractor muscles pass downwards and are continuous 
with the eio-ht mesenteries of the zooid. 

o 

The oral disc is spacious and circular, containing a rather large elliptical 
mouth-opening, which leads into a keyhole-shaped, riehly-ciliated stomodaeum, in 
which a very distinct sulcus can be distinguished. The ectodermic cells in this 
region are more numerous and the cilia are longer. 

The mesenteries are all complete, and the muscle banners on the sulcar aspect 
are easily discernible. The filaments are continued down the stem canals almost 
to the very base of the colony, while the asulear filaments show very markedly the 
ciliated groove so characteristic of the group. 

Ova of enormous size are present in great abundance attached to the mesen¬ 
terial filaments. They vary from OT mm.-O'G mm. in diameter, but although a 
considerable number of the larger and more mature ova were stained with borax- 
carmine, no sign of segmentation could be found, so that the question of viviparity 
for this genus must remain undecided. 

A fact which may prove to he of great interest is that in every zooid examined 
there was a large number of Foraminifera of various kinds, and in the decalcified sec¬ 
tions examined the protoplasmic contents could be seen surrounded by the ectodermic 
cells of the stomodaeum, while many were also enclosed within the pinnules of the 
tentacles. When the zooids are at rest, the tentacles are infolded ; and as many 
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Foraininifem are enclosed by the pinnules, they must have entered while the polyp 
was expanded. The absence of food in the ccelentera of most Alcyonarians and the 
freipient presence of zoochlorella? point to the fact that many Alcyonaria are symbiotic 
organisms, but the fact we have noticed suggests that some have the power of assimi¬ 
lating food from other sources. 

Spicules. 

The great majority of the spicules are arranged irregularly so as to form a 
dense felt-work oil the surface of the canals, giving consistency and rigidity to the 
whole colony ; but many are also embedded in the mesogkea. On several parts of 
the colony, however, the arrangement is particularly regular, e.g. on the expanded 
disc of the verruca, on the protective prolongations of the wall of the anthocodia, 
and also on the tentacles, where in all cases the arrangement is biserial. 

All are irregularly echinate, while many may be called warty. The spines 
vary greatly in form and size, some sharp and triangular standing at right angles 
to the spicules, others hooked and thorn-like, while others are truncated. They 
are, for the most part, simple, but compound forms are not infrequent. No type, 
however, can be said to be characteristic of any particular part of the colony. 

The spicules consist chiefly of straight and curved spiny spindles, some 
approaching the “ scaphoid ” form so characteristic of the genus Gorgvnia, thus 
showing convergence in another direction. Other forms are single clubs and clubs 
with a curved termination, resembling “hockey-clubs.” 

In the decalcified sections an organic residue was to be seen in the spicule 
cavities in the mesogloea, and an examination of the smaller and more transparent 
spicules showed that there was an organic axis with branches which passed out 
into the spiny projections. 

It is interesting to note that the same has been recorded by Bourne for 
Lomncilia , the genus most closely related to our form. 

The following measurements of spicules in millimetres were taken : 
a. Transparent spicules of the outer wall of the trunk. 

Straight spindles, 0'85x0’03; 0 - 75x0‘04. 

Curved spindles, 0 - 7x0 - 025; 0'75x0‘03. 
h. Transparent spicules of the partition walls. 

These show a greater preponderance of straight forms and bear 
more compound spines. 

Spindles, 0’85x0‘05. 

Single clubs, 0 - 7 xO'03. 

c. Transparent and pale yellow spicules of the disc-like expanded portion 
of the verruca. 

On the whole these are smaller than the two preceding groups and 
hardly so spinose. 

Spindles, 0'G5x0'02; O’GxO'Ol. 
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cl. Spicules of the anthocodia mostly pale yellow with few and small 
spines. 

Straight spindles, 00x0*015; 0*4x0*02. 

Curved spindles, 0*55x0*015; 0*55x0*01. 

Hockey-clubs, 0*6x0*2; 0*4x0*015. 

e. Pale yellow spicules of the tentacles mostly curved spindles and 
hoekey-elubs. 

Curved spindles, 0*45x0*02 ; 0*35x0*03. 

Hockey-clubs, 0*35x0*04. 

Systematic Position. 

The presence of the close felt-work of spicules already referred to places this 
form in the subfamily Siphonogorginoe as defined by Wright and Studer. The 
genera Siphonogorgia (Kolliker), Chi rouephthya (Wright and Studer), Porci¬ 
ne phthy a (Wright and Studer), and ScleroncjihtJcya (\Yright and Studer), need not 
be considered ; but there is undoubtedly relationship with Lemn cilia (Gray emend. 
Bourne). From this genus, however, our specimen differs essentially, in that it is 
not branched, and in having the anthocodiae pedicelled. Other features, such as 
the form of the verrucse, the nature of the anthocodiae, the introversion of the 
zooids, and the general details of the colony, mark it off as a new and very distinct 
genus. 

Diagnosis . 

Colony upright, attached, mushroom-shaped (agariciform), consisting of (l) a 
stout, densely spiculose trunk composed of a longitudinally arranged system of 
eoenenchymal canals with fused walls, the more superficial of which appear as ribs 
on the surface; and (2) a “pilens” portion bearing the zooids which are intro- 
versible within projecting verrucee — cylindrical extensions of the trunk canals, the 
upper portions of which are expanded peripherally into octagonal discs containing 
eight canals, corresponding to the eight compartments formed by the retractor 
muscles. The anthocodim are borne on somewhat slender stalks, the elastic walls 
of which are continuations of the upper walls of the discs. The tentacles are not 
retractile, but are simply folded over the wide oral disc, the biserial arrangement 
of the spicules forming a simple pseudo-operculum. The oral disc is spacious, 
protected by eight triangular projections of spicules. The mouth, considerably 
elongated, leads into a richly ciliated stomodmum in which a distinct sulcus can 
be distinguished. The mesenteries are complete, and are continued down to the 
very base of the stem canals. The spicules are irregularly echinate, and consist 
chiefly of straight and curved spindles ; while some approach the “scaphoid type, 
others are single “hockey-clubs,” i.e. club-shaped with a curved termination. 

Locality: Station 333; 0 31' N., 79° 33' 45" F. ; 401 fathoms 


Order 111. IhSEUOAXONl A, (i. von Koeh. 

Family Brjareidj 

Subfamily Briareinax 

Pamgorgia splendens , n. sp. 

Family Sclerogorgwa: : 

Suberogorgia hollihevi , Wright and Studer, var. co/Jon- 
ensis, Thomson. 

Keroeides koveni , Wright and Studer. 

„ (/> c *7 fs, Whi telegge. 

Family 2[elitodidj; : 

Pomfs indica , n. sp. 

Family Corallw.e : 

Pleurocovcdlhim variabile , n. sp. 

Family Briareid.e. 

Subfamily Briareime. 

Paragorgia splendens, n. sp. Plate 1. fig. 5 ; Plate V. figs. 9 and 14. 

A beautiful coral-red colony 12‘5 cins. in height and G*5 cms. in maximum 
breadth represents this species. The branching is confined to one plane, and 
the polyps are directed mainly towards one aspect. The diameter of the 
main stem near the base is 8 mm. The pseudaxial portion consists of long 
warty spindles tightly bound together, and is penetrated by numerous solenia. 
In the centre of the mass there are five main canals, four larger surrounding a 
smaller. The etenenchyma is moderately thick, and has a glistening arenaceous 
appearance. In the older part of the stem it is smooth, but on the younger 
portions and on the branches it is marked by irregular ridges and furrows which 
extend into the verruca?. The polyps may occur singly or in groups, the tips of 
the branches being swollen into large club-shaped heads containing sometimes 
nine or ten polyps. They show the characteristic furrowing of the ecenenehyma, 
and when inturned present an eight-rayed structure. The tentacles are of a deeper 
red colour than the general emncnchyma. The colony is dimorphic, numerous 
siphonozooids occurring over the whole cortex. This phenomenon is apparently 
absent in some of the other fragments. No trace of tentacles could he found in 
the siphonozooids, but the characteristic Alcyonarian internal structure is plainly 
visible, the muscle-banners being most developed on the directive mesenteries. 

The spicules of the axis (a) are typically spindle-shaped, irregularly covered 
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with markedly projecting warts or spines. Many have broad bifurcated ends. All 
are pink or colourless. 

Those of the cortex (b) are of a salmon-pink colour. They are shorter and 
more closely covered with large warts, and some resemble a dumb-bell with a 
very short handle. The following measurements of length by breadth in milli¬ 
metres were taken : 

(а) 0-22x0*045; 0*2x0*04; 0*18x0*04; 0*15x0*03. 

(б) Spiny, 0*14x0*02 ; 0*12x0*03; 0*1x0*025. 

Warty, 0*12x0*03 ; 0*1x0*03; 0*06x0*025. 

We cannot refer this form either to the precisely described and figured 
P. nodosa of Koren and Danielssen, or to the vaguely described and doubtless 
different P. nodosa of Gray. 

Locality : Station 284 ; 7° 55' N., 81° 47' F. ; 506 fathoms. 


Family S cler oaon gidjz. 

Suberogorgia kollikeri, Wright and Studer, var. ceylonensis, Thomson. 

Plate IV. figs. 11 and 12. 

This species is represented by two small yellowish-brown fragments, 5*5 cms. 
and 5*7 cms. respectively in height, without basal attachment. 

The fragments are branched in one plane, the branches arising almost at right 
angles to the stem and then turning upwards and running roughly parallel with it. 

The axis is almost cylindrical, with a diameter of about 3 mm. in its thickest 
part, and 0*9 mm. at the tips of the branches. In texture it is sclerogorgic, and 
is marked on opposite sides by two shallow winding grooves for the nutrient canals. 

On the stem the polyps arise without any regular arrangement, anywhere 
except on the grooves ; on the branches they are arranged in two winding rows, 
one on each lateral face. They are capable of complete retraction within the 
verruca*, which are low truncated cones varying from 0 *9-1*5 mm. in diameter. 
The aboral surface of the tentacles bears spicules arranged oi chevron in the lower 
part, but parallel to the length of the tentacle near the tip. These form an eight- 
rayed pseudo-operculum when the tentacles are withdrawn. 

The general eoenenchyma is thin and densely packed with spicules. 

The spicules are spindles, which are sometimes almost oval in shape, and 
some small quadriradiate forms. All are covered by warty protuberances. I he 
following measurements were taken of length and breadth in millimetres : 

The large warty spindles, 0*22x0*06; 0*2x0*06; 0*2x0*04; 0*14x0 08; 

0*11x0*1. 

The small warty spindles, 0*14x0*03; 0*13x0*04. 

The spicules of the tentacles, 0*15x0*035 ; 0*13x0*03. 

The qnadriradiate forms, 0*08x0*06 ; 0*075x0*05. 


The qnadrirndiate forms are all marked by an X shaped mark in the centre. 

1 his specimen differs from the typical Suberogorgia hoJhheri in having its 
branching almost completely in one plane, in the arrangement of the polyps on 
the smaller branches, and in the smaller size of the spicules. 

Locality: Andamans; 270-45 fathoms. Previously recorded from Ceylon 
and Zanzibar. 


Keroeides koreni, Wright and Studer. Plate 1. figs. 6 and 7. 

A single specimen was obtained from the neighbourhood of the Andamans. 
It measures 3*3 cnis. in height, and has a maximum breadth of 2*9 cms. The 
branches are few in number, and the white polyp-heads present a beautiful con¬ 
trast with the bright vermilion red of the branches. 

Locality: Andamans; 270-45 fathoms. 

Previously recorded from: Challenger ” Station 232, Hyalonenia-ground, 
ofi Japan; depth, 345 fathoms. Also from Funafuti (Hiles); 40 90 fathoms. 


Keroeides gracilis, Whitelegge. Plate IV. figs. 1, 2, and 3. 

To this species we refer a number of fragments from the vicinity of the 
Andamans. 

As far as can be made out, the colony is branched in one plane, and lias a 
Hat spreading basal attachment. The branches are given off for the most part 
alternately, but this is not strictly adhered to. 

The axis is sclerogorgic, rigid, and dense, almost cylindrical in shape, without 
any distinct traces of grooving. It is brownish-yellow in the older parts, becoming 
paler in the younger. 

The polyps arise irregularly on the main stem and the larger branches, tend- 
ing, however, to become arranged alternately on the smaller branches. They are 
capable of complete retraction within the vcmiete, and the tentacular spicules 
form a low eight-rayed operculum. On the aboral surface of the tentacles the 
spicules are arranged with their long axes parallel to the length of the tentacle. 
The distance between adjacent verrucas may be 3*5 mm., or they may be touching 
one another. 

The verrucas are cylindrical, composed of warty spicules arranged longi¬ 
tudinally, and vary in height from 1-2 mm., with a basal diameter of about 
1 mm. 

The general ccenenchyma is thin, and consists of one layer of warty spicules, 
which are arranged very irregularly, with small, brightly-coloured spicules filling 
the spaces between. In the older parts of the stem and branches they are small 
fiat irregular discs arranged transversely, with here and there, especially near the 
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origin of a branch, a number of long flat spindles arranged longitudinally. In 
the younger parts of the branches this arrangement is replaced by one in which 
the long spindles predominate. These are longitudinally arranged, and very few 
discs are to be seen. 

The following measurements were taken of length and breadth in millimetres : 

O o 

2-2x0-35; 1-4x0-35; O-GxO'2; 0-5x0-25; 0-4x0 22; 0 4x0-35 ; 0'35x0-l. 

The tentacle spicules are 0T1-0T5 in length by 0"02-0-03 in breadth. 

This form comes very near Kcroeidcs gracilis, but the following differences 
may lie noted : 


Keroeides <jracilis y 
Whitelegge. 

Branches alternate. 

Polyps alternate. 

Spicules are spindles and irregular forms ; 
placed transversely on and in the 
neighbourhood of the verruca?. 

Spicules reaching 2 mm. 

Spicules bright brick red. 

Colour of colony coral red. 

Locality: Andamans; 270-45 lathe 
Previously recorded from Funafuti v 


Keroeides gracilis 
(Indian Ocean form). 

Branches not strictly alternate. 

Polyps irregular on main stem and 
larger branches, tending to become 
alternate on smaller branches. 

Spicules on the older parts of stem and 
branches very irregularly arranged ; 
in the younger parts long spindles 
regularly arranged predominate. 

Spicules 2 mm. and over. 

Spicules colourless or faint pink. 

Colour of colony pale pink, and in this 
respect agreeing with the specimen 
described by Miss Hiles. 

ns. 

id British New Guinea. 


Family Melitodidj:. 

Parisis indica, n. sp. Plate IV. figs. 4, 5, 8, and 9. 

This species is represented by several fragments, the longest of which is 45 
mm. in length. 

The colony is white in colour, and much branched in one plane. The branches 
rise from both sides of the axis, but on the main branches the secondary branches 
ofteu rise from one side only. 

The axis is composed of alternate horny and calcareous joints, the latter being 
from 4-6 times as long as the former, and giving off the branches. Externally it 
is deeply grooved, and numerous solenia surround it, one in each groove. The 
calcareous internodes are composed of spicules closely cemented together, and iu 
the horny nodes there are numerous small spicules. The grooves are seen on the 
nodes as well as on the internodes. 
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The polyps are arranged on each lateral surface in a sinuous row, which 
appears like two rows with the polyps of the one alternating with the polyps of 
the other. They also 00001 ' in fours, either in a spiral or in a whorl. The verrucae 
are truncated cones, about 1 mm. in height, and standing about 2 nun. apart. 

The surface of the colony is entirely hidden by an incrustation of sponge and 
Palython , which obscures the form of the calyces. 

When freed from the incrustations the surface of the cceuenchyma presents 
a fine tessellated appearance, which is also seen on the polyp calyces. It appears 
thin, but this may be the effect of the inerusting sponge. 

The spicules are (a) spindles covered with numerous rough prominent warts ; 
(b) a few more oval or globular in shape ; and (c) a few quadriradiate forms with 
X-shapcd marking. The following measurements were taken of length and breadth 
in millimetres : 

(ct) Spindles, 0*2x0*075 ; 0*10x0*08; 0*14x0*08. 

(b) Globular forms, 0*3x0*2 ; 0'2xOT. 

(c) Quadriradiate forms, 0*10 from tip to tip one way x 0*10 from tip to 

tip the other way; 0*12 from tip to tip one way x 0*08 from tip to 
tip the other way. 

The species is near to Pccrisis fruticosa , Verrill, but is separated from it by 
(l) the smaller size of the calyces and of the spicules; and (2) by the pavement¬ 
like appearance of the cceuenchyma and calyces. 

Locality : Andamans ; 8 miles west of Interview Island ; 270-45 fathoms. 


Family Coraliji>j<:. 

Pleurocorallium variabile, n. sp. Plate 1. fig. 9 ; Plate \ . fig. G ; Plate IX. fig. L3. 

To this species we refer a number of broken fragments, the largest of which 
is 13*5 cms. in height and G*2 ems. in width. 

The colony is very profusely branched in one plane. The branches are 
tortuous, and show little, if any, sign of lateral compression. They arise from the 
antero-lateral surfaces of the stem, and diminish gradually in thickness towards 
their tips. From the sides of the large branches and of the stem, numerous short 
branchlets arise. 

The axis is hard, not easily indented with a knife, solid, almost cylindrical 
in section in some parts and slightly oval in others. It is white in colour, and 
its surface is marked by very fine striations, often very faint. 

The cceuenchyma is thin, creamy white in colour, and full of closely packed 
small spicules which look like glistening sand grains. 

The polyps occur irregularly on the anterior surface of the stem and branches. 
The tentacles are about 0*5 mm. in length, yellowish in colour, and closely 
covered by small spicules. 
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The salmon-pink verrucas present a fine contrast to the creamy white of the 
general ccenenchyma and the yellow of the tentacles. They are prominent, almost 
cylindrical in shape, marked by eight longitudinal ridges, and reaching a height of 
2-7 mm. When the tentacles are retracted, the apices of the verrucas present the 
appearance of eight-rayed stars. 

The spicules of the cortex are of two kinds: (l) Octoradiate spicules, with a 
short shaft and terminal tubercles. Several tubercles project at each end of the 
spicule at right angles to the shaft. The large tubercles may themselves be covered 
with smaller tubercles. These spicules vary in length from 0'0G-0'08 mm., and in 
width from 0'04-0‘05 mm. 

(2) Spicules that resemble opera-glasses in shape. They consist of two 
globose masses somewhat flattened at one eud, and bearing at the other end short 
processes, variable in shape, with several tubercles. They are on an average O'OG 
mm. in length, and 0'04 mm. in width. 

To these may be added a very few rough spiny spindles from 0'06-0'09 mm. 
in length, and 0'02 mm. in diameter. 

To this species we also refer a few fragments from the same locality which 
differ in colour, being rosy red with a yellowish - brown ccenenchyma. The 
arrangement of the polyps and the details of spicules and axis are, however, much 
the same as in the specimen described. 

This species differs from Plewocora/lium johnsoni, Gray, (1) in being more 
profusely branched, and (2) in having more prominent and differently arranged 
verruca:. 

The spicules in this species agree in type with the descriptions given of 1 \ 
johnsoni by Gray and Ridley; but it seems difficult to fit the specimen described 
by Moroff (1902) as Pleuvocorallium confusion, u. sp., into the genus, for he says: 
“ Coenenchym schwaeh mit vielen bis 0'25 mm. grossen Spicula besetzt, die cine 
gerade oder gekrummte spin del form ige Gestalt aufweisen. Nicht selten siml 
aneli plattenformige Spic-ula, sowie Vierlinge zu sehen.” 

Locality : Station 284 ; 7° 55' 00" N., 81° 47' 00" E. ; 50G fathoms. 
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Order IV. AXIFEUA, G. von Ivocli. 

Family DAsraonaiinjc. 

Lepidogorgia verrilli , Wright and Studer. 

Chrgsogorgin> orientalis , Versluys. 

,, jlexilis , AVright and Studer. 

,, dichotorna , n. sp. 

,, irregularis , n. sp. 

,, indicct, n. sp. 

Lepidogorgia verrilli, AVright and Studer. Plate III. figs. 5a and 55. 

This species is represented by three fragments which apparently compose one 
specimen and a portion of another. 

In one the basal attachment is present, and consists of a number of root-like 
processes very calcareous and translucent. 

The axis is thin and hair-like, very calcareous and brittle, but slightly flexible 
near the tip. 

The polyps are 3*3 mm. in height, arranged uniseriallyat intervals of nearly Gmm. 

The cueneneliyma is moderately thick, slightly more so on the side bearing 
the polyps. 

On the stem the spicules are arranged side by side ; on the polyp an eight- 
rayed pseudo-operculum is formed by spicules on the bases of the tentacles, 
and for a short distance below the origin of the tentacles the spicules are arranged 
in eight rows. The spicules are irregular in shape, curved or straight, and some¬ 
times reaching* a length of 2 mm. 

Locality: Andaman Sea; 375-490 fathoms. 

Previously recorded from off Japan and from Macassar Straits. 

Two other specimens (B and C ) agree oil the whole with A, lmt differ in 
minor details, as shown in the following table : 

7 O 


Axis. 

Coenenchyma. 

Polyps. 

A. Square at base, cylindrical a little 
farther up ; slender, 0 - 7 mm. in di¬ 
ameter, becoming hair-like ; brittle, 
very calcareous, slightly ilexible 
near the tip; iridescent; surface 
ridged. 

Very thin, axis 
shiningthrough. 

At distances of 
5*5 mm. Height 
2-2*8 mm. 








Axis. 


Ccencnchyma. 


Polyps. 
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B. Axis cylindrical throughout its whole 

length ; slender, 0*5 mm. in dia¬ 
meter at lower end, then thread¬ 
like ; 1 >rittle, very calcareous, slightly 
flexible near the tip; iridescent; 
surface ridged. 

C. Axis square, with the angles rounded 

off farther up; fairly strong, 1*15 
nun. in diameter at base, becoming 
hair-like at tip ; brittle, very cal¬ 
careous ; slightly flexible near the 
tip, golden in colour; surface 
ridged. 


Slightly thicker 
than in A. Axis 
only faintly 
visible. 


At distances of G 
mm. Height up 
to 4 mm. 


Thin, axis dis¬ 
tinctly visible. 


(Vtdistancesof 5-0 
mm., but in the 
longer intervals ! 
there is usually ! 
a young polyp 
between. Height 
up to 4 mm. 


COMPARATIVE TABLE OF SPECIES OF LEPIDOGORG1 A. 


Species. 

Shape of Axis. 

Colour. 

! 

Branching. 

Surface. 

Texture. 

GVenenchyma. 

Polyps. 

L. peter si , 
Wright and 
Studer. 

Irregularly 
four-sided, 
with angles 
rounded 
below. 

Yellow, 

with 

marked 

golden 

lustre. 

None. 

Marked 
by numer¬ 
ous short 
grooves. 

Brittle, 
very cal¬ 
careous. 

Thin, mem¬ 
branous, 
with few 
spicules. 

At intervals of 3-3*5 mm.; 
may be 7 mm. in height, but 
usually about 4 mm., with 
the axial side concave ; the 
three tentacles on the axial 
side smaller than the others, 
and the median axial ten- i 
tacle rudimentary. 

L. verrilliy 
Wright and 
Studer. 

Cylindrical. , 

Yellowish- 

white, 

with 

slight 

golden 

1 nstre. 

None. 

S moo tli. 


Thin, with 
few spicules. 

At intervals which vary from 
4-4*7 mm., or from 2-G 
mm.; usually 3-3*5 mm. 
in height; axial side con¬ 
cave with very small ten¬ 
tacles. 

L. challenged , 
Wright and 
Studer. 



None. 

Lower 
part as in 
L. petersi , 
upper 
portion 
nearly 
smooth. 

i 

i 

Smooth, with 
very few 
spicules. 

At intervals of from 4-5 
mm., but may be 7 mm.; 
*2*5-3 mm. in height; spi- 
i cules in 8 rows ; axial side 
concave, with a rudimentary 
tentacle; polyps bilaterally 
symmetrical. 

L. gracilis , 
Verrill. 



None. 

Smooth. 


Thin, with 
spicules. 

At intervals of from 5-10 
mm.; tentacles all of equal 
size, and short. Base often 
thicker than axis, and spi¬ 
cules longitudinally ar- , 
ranged. 

L. fragility 

AVright and 
Studer. 

Axis a 
creeping 
stolon. 


None. 


Axis 

feebly 

calcareous. 

Very thin, 
almost with¬ 
out spicules. 

1-5 min. apart; 4-4*5 mm. in 
height ; 8 rows of spicules 
on middle of polyp-body. 




























•28 


Chrysogorgia orientalis, Vorslnys. Plate A II. fig. 2. 

This species is represented by two fragments, portions of a larger colon}'. 

The axis of the main stem or branch is yellowish and iridescent, rigid and 
brittle, about 1 mm. in diameter. The branching is very profuse, and the 
arrangement is irregular. 

One polyp is present on each node, but sometimes one occurs exactly at the 
point of divergence of two branches. The polyps are long and slender, 17 mm. in 
height and 1 mm. in oral diameter. They are broad at the base, then narrow, and 
again expanded. The spicules are arranged longitudinally, except around the 
base, where they are arranged obliquely transverse to the long axis of the polyp. 

The spicules are spindles with small rough wart-like protuberances. They show 
marked variation in length, in the degree of roughness, and in shape, blit all may lie 
classed as spindles or Hat sword-shaped spicules with serrated edges. Several show 
an X-shapcd mark about the middle, as if they were incipient or reduced quadriradiate 
forms. Their measurements, length by breadth in millimetres, arc as follows : 

Spindles, 0*8 x 07 ; 07 x 07 ; O’G x 072; 0*5 x 0*12; 0*3 x 0*04; 

0*25 x 0*05. 

Flat, sword-shaped, 0*35 x 0*05 ; 0*23 x 0*05. 

Locality : Station 2 ; G° 32' N., 79 37' E. ; 675 fathoms. 

Previously recorded from East Indian Archipelago (Ceram Sea and Timor Sea). 

Chrysogorgia flexilis, Wright and Stiulcr. Plate II. fig. 3. 

This species, which is represented by several specimens, belongs to A ersluys’ 
Sub-Group A 2. The colonies vary in height from 100-130 mm. They are hush- 
like or bottle-brush-like, and have a compact appearance. The basal attachment 
of one specimen is a thin, flat calcareous expansion, white in colour; in another 
case there were two root-like stolons. 

The axis is brown with a greenish tinge in the lower part, and yellow with a 
marked golden lustre in the upper part of the stem and in the branches. In 
diameter it varies from 1-1*5 mm. at the base. 

The branches arc arranged in dextrorse 2/5 spirals. At the origin of each 
branch the stem is pushed a little to the opposite side and thus presents a zigzag 
appearance, which is more marked in the upper part of the stem than in the lower. 
It seems as if the stem were spirally twisted. The length of the internodes of the 
stem varies from 1*5 mm. in the lower part to 4*2 mm. in the middle and upper 
part, and the distance between two branches that lie directly over one another varies 
from 12 mm. in the lower part to 18 mm. in the middle and upper part of the stem. 

The lower branches are broken off, but their origins are easily distinguished, 
except on a. short basal portion about 7 mm. in length. Each branch is divided in 
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dichotomous fashion with a more or less marked predominance of one of the 
components of the first division. 

On the older parts there is one polyp to each intemode, placed almost at the 
point of the next division, but sometimes a little below tlie bifurcation, especially 
in the younger parts of the colony. At the end of the twig there are two polyps, 
one at or near the tip and the other about half-way down the internode. The 
polyp has a large swelling at the base which almost surrounds the stem, it is then 
contracted, and it again swells out at the tentacular portion, thus appearing very 
like a globular vase with a neck. On the swollen portion of the polyp placed near 
the tip of the twig, the spicules are arranged transversely and then longitudinally, 
but in the others they are arranged longitudinally. On the aboral surface of the 
tentacles there is a band of spicules. The polyps vary in height from 1 *9-2*3 mm. 

The coenenchyma is very thin and membranous, and allows the axis to shine 
through. Though much weathered, it shows in parts a single layer of closely 
apposed spicules 

I lie polyp spicules are spindles, sharp or blunt at the ends, straight or curved, 
and covered by minute tubercles. The following measurements were taken of 
length and breadth in millimetres : 

0*Gx0*08 ; 0*5x0-06; 0*42x0*06; 0*25x0*05; 0*13x0*03; 0*06x0*02. 

Some of these dimensions are large, for in the Siboga specimens they were 
0* 1 2-0*26-0*33 mm. in length by 0*06-0*07 mm. in breadth, and in the Challenger 
specimens 0*25-0*41 in length by 0*03 0*07 in breadth. 

The polyp spicules include several irregularly shaped spindles, and a few 
incipient quadriradiate forms with a distinct X-shaped marking in the middle. 

I he spicules of the coenenchyma are flatfish spindles, blunt at the ends, and 
covered by small tubercles with a serrated appearance at the edges. A number 
have an X-shaped marking at the middle. Their measurements are as follows : 

0*22x0*04; 0*14x0*03; 0x13x0*03; 0 06x0*03. 

Embryos were found in severed of the specimens . 

Localities: Station 333; 6° 31' N., 79° 38' 45" E. ; 401 fathoms. Station 
267 ; 7° 02' 30" N., 79° 3G' 10" E. ; 457-589 fathoms. Station 254 ; 11° 16' 30" 
N., 92°58'E. ; 669 fathoms. Station 241 ; 10°12'N., 92° 20'30" E. ; 606 fathoms. 

Previously recorded from coast of Chiloe and East Indian Archipelago. 


Chrysogorgia dichotoma, n. sp. Plate VI. fig. 3. 

This species is represented by a damaged specimen, apparently the upper 
portion of a colony. 

The close-set branches are arranged in a sinistrorse but quite irregular spiral. 
The axis is very brittle and is slightly kneed at the origin of each branch, so 
that it has an apparently spiral course. It is brown with a tinge of green in tin* 


lower parts, and golden yellow in the younger parts of the stem and branches. It 
is very calcareous, and is cylindrical with a smooth surface. 

The internodes are about 2 mm. in length, and the distance between tw T o 
branches that stand directly over one another varies from 7-10 mm. Each branch 
divides diehotomously with a predominance of one of the elements of each bifurca¬ 
tion, and the branching of each main branch is almost wholly in one plane. 

The polyps are very small, and arranged on the brandies in short spirals. 
They are somewhat conical in shape, the larger 0*5 mm. in length by 0*25 mm. in 
breadth. The tentacles are long, and have an a bora 1 band of spicules arranged 
longitudinally in two or three row’s. 

The polyp-spicules are spindles or rods, blunt or rounded at the ends, and 
covered by minute small spines. The following measurements were taken of 
length and breadth in millimetres : 

0*16x0*02; 0*12x0*02; 0*11x0*015; 0 08x0*01. 

The ecenenchyma is very thin, and show’s no spicules. It allows the axis to 
shine through, throughout its whole length. 

Locality : Station 237 ; 13 c 17' X., 03" 07' E. ; 00 fathoms. 

Chrysogorgia irregularis, n. sp. Plate 11. fig. 4 ; Plate IX. fig. 6. 

This species is represented by a number of broken portions of a colony. 

There are no polyps on the largest fragment, and the ecenenchyma is also 
almost entirely lost. 

The axis is hard, brittle, and calcareous, iridescent and golden yellow’, deep in 
tint in the low’er part, but lighter in the upper part of stem and branches. 

The branching partakes of the nature of a helicoid cyme, w T ith the fourth 
branch often rising directly over the first; but there is no regular arrangement. 
There is usually one polyp for each node, but on the younger branches tw T o are 
often found on a single node. Eaeli polyp has eight projecting points, and is bell- 
shaped, the w ide end closed by the infolded tentacles, which form an eight-rayed 
star, and have a coating of massive spicules on their aboral surface. 

The spicules of the polyps are chiefly rod-shaped, and are arranged in a spiral 
on the body of the polyp. This arrangement gives place at the oral end to an 
arrangement- by means of which eight points are formed from so many sets of 
converging spicules. The base of the polyp is considerably larger than the branch 
on w T hieh it stands, so that the branch seems to run through the base. 

The spicules of the genera] mmenehvma and of the polyps are very irregular 
in shape, some rod-shaped, some spindle-shaped, and some very irregular and fiat. 
They are smooth, with the exception of a few r of the more irregular forms, which 
show slight papilku on their surface or at the edges. 

Locality : Station 202 ; 7 C 4' 4" X., 82° 2' 45" E. ; 695 fathoms. 


31 


Chrysogorgia indica, u. sp. Plate 111. fig. G. 

This species is represented by a number of very incomplete fragments, which 
present a striking appearance owing to the contrast between the white polyps and 
the deep bronze of the axis. 

The axis is hard, brittle, and cylindrical. 

The branching in the fragments is dichotomous and very profuse. The 
cylindrical polyps are of a beautiful white colour, and stand at right angles to the 
axis. The base forms an inverted V, which passes down the sides of the axis and 
almost meets at the other side. There is one polyp to each internode near the 
younger portions; in the terminal portions two may be present; in the older 

portions there may be two or three, and on one internode as many as four were 

seen. The polyp spicules are arranged longitudinally and regularly. On the 
aboral surface of the tentacles there is a band of longitudinally arranged spicules. 

The ccenenchyma is very thin and membranous, and allows the axis to shine 
through in all its length. 

The polyp spicules arc spindles, straight or slightly curved, and rounded at the 
ends, or irregular Hattish rods. They have small tubercles on the surface, and 

many of the larger forms seem smoother than the average, except that their edges 

present a marked serration. The following measurements were taken ot length 
and breadth in millimetres : 

0'8x0'2 ; 0-6x0T3; 0‘3x0'05 ; 0'25x0‘02; 0‘2x0'05; O-fGxO'02 ; 

O-lxO'04. 

The spicules of the ccenenchyma are smaller than the polyp-spieules, but very 
similar in shape and appearance. The following measurements were taken : 

0-35x0-05; 0-3x0’025; 0-3x0’05; 0-13x001; 012x0-02; 0-07x0’06; 

0-06x0-02. 

Locality : Station 334 ; 6° 57 ; N., 70° 33' E. ; 568 fathoms. 


Family Isid.e. 

Sul (family Ceratoisidime. 

Ccratoisis gracilis, n. sp. 

Acandla rigkla, Wright and Studcr. 

„ robusta, n. sp. 

Ceratoisis gracilis, n. sp. Plate VI. figs. 6 and 6«. 

This species is represented by several pieces, the longest of which measures 
328 mm. 

The axis is cylindrical, and consists of horny nodes and calcareous internodes. 
It is nnhranehed, long and slender, tapering gradually, and only slightly flexible 
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in its lower part. The horny nodes are short, about 1 mm. in length, while the 
calcareous internodes are long, on an average 9 mm. in length in the largest 
specimen. The internodes are hollow, and are formed of concentric layers; their 
surface is smooth, and they are uniform in thickness except for a slight swelling 
just at their junction with the horny nodes. Through the centre of the horny nodes 
a slender calcareous rod runs, forming a junction between the adjacent internodes. 

The eoenenehyma is thin and transparent, allowing the nodes and internodes 
to shine through. It contains minute spicules. The polyps are long and slender, 
and are arranged in a sinistrorse 2/3 spiral. On each internode there are polyps, 
and their apices are more or less directed towards one side. They have long 
supporting spicules on the walls, somewhat stronger on the abaxial side, and 
several always project beyond the retracted tentacles. The polyps are 3-4*5 mm. 
in length. 

The tentacles are short, and have one row of short blunt pinnules ou each 
side of the middle line, thus leaving a free space on the oral and aboral surfaces. 
The aboral free space is covered by a band of very minute Hattish spicules, which 
are arranged with their long axes perpendicular to the length of the tentacle. 

The spicules are of the following types : 

1. Long spindles which support the polyps, 0*9-3‘2 mm. in length, 0*07-0*1 

mm. in breadth. 

2. Short Hattish spindles, 0*075-0*3 mm. in length, 0*02-0*03 mm. in 

breadth. 

3. Short flat spicules with broad spatlmlate ends, 0*2-0*45 mm. in length, 

0*04-0*08 mm. in maximum breadth. 

This species is viviparous . Several embryos were found in one polyp. 
They are [/lobular bodies, 0‘G mm. in diameter. 

Locality: Andamans; 270-45 fathoms. 

Acanella rigida, Wright and Studer. Plate IX. fig. 14. 

A complete colony, bushy in shape, 103 mm. in height. 

The branches arise from the horny nodes in verticals of two, three, or four. 
The first whorl of branches is given off at the fourth horny node, a distance of 
23*5 mm. from the base. 

The axis has caleareous root-like processes. The solid calcareous internodes 
are grooved, short near the base, varying in length from 3-0*5 mm., but long near 
the extremities of the axis and branches, often reaching in the latter a length of 
20 21 mm. 

The polyps are prominent, rigid, and arise singly. They are covered with fusi¬ 
form spicules, aud have a length of 3*3 mm. The tentacles are not capable of com¬ 
plete retraction. 
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Locality : Laccadive Sea ; 703 fathoms. 

Previously recorded from "Challenger 1 Stations 194 and 194 A, otf Banda; 
200 and 3GO fathoms. 


Acanella robusta, n. sp. 

This species is represented by a large colony, 250 mm. in height, without any 
trace of basal attachment. 

The colony is very husky, the branches being given otf from all sides of the 
stem. They arise from the main stem singly or in twos or fours, and from the 
primaries the secondaries arise either singly or in twos or threes. Anastomosis of 
the branches occurs in a few places, but it is by no means common. 

The axis is composed of alternate horny and calcareous joints, the latter 
marked by longitudinal ridges few in number and often indistinct. 

The polyps are irregularly disposed on the stem, and few in number. On the 
branches they are placed alternately on opposite sides, but in several cases they 
arise so nearly at the same level as to seem opposite. 

The polyps are firm and rigid, 3-5 mm. in height, with a basal diameter of 
about 2 mm. A number of projecting points extend beyond the incurved tentacles. 
On the polyp body the spicules, some of which are visible to the naked eye, are 
arranged in two layers, the inner layer consisting of small spicules irregularly 
disposed, the superficial layer consisting of large spicules with no obvious arrange¬ 
ment, some transverse in the lower part, some longitudinal especially on the upper 
part, but altogether placed so as to form a firm protective and supporting covering 
to the calyx. In many cases they seem to be more numerous on the abaxial side 
of the polyp, but in the polyp near the end of a twig they seem to be equally 
developed on all sides. 

There is a band of longitudinally disposed spicules on the aboral surface of 
each tentacle, each band consisting of 3-4 rows. On the lateral surfaces small 
spicules are arranged transversely, and closely packed together so as to form a com¬ 
plete coating. 

The coenenchyma is very thin, with a few small spicules scattered irregularly. 
Near the base of a polyp the spicules are somewhat larger. 

The polyp spicules are straight or curved spindles, and a few smaller 
forms which may be called rods. They are all covered by small sharp 
tubercles. The following measurements were taken of length and breadth in 
millimetres : 

3*2x0*3 ; 2*6x0*23 ; 17x0*1 ; 0*5x0*l ; 0*2x0*03 ; 0*1 x0*0!7 ; 0*04x0*01. 

The smallest of these spicules come from the lateral surfaces of the tentacles; 
they are flattish. and have prominent tubercles on the edges. 

The. spicules of the ecencnchymn are rods, few in number and small in size, 
0*14x0*025 ; 0*18x0*025. 
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This species differs from Aemirlln vicjidu in the arrangement of the polyps, 
and in the details of the spirnlation. 

Locality: Station 3:25 ; 18° 1 8 r X., 93° *25' E. ; 843 fathoms. 

In another specimen the branches arise from the main stem in twos or in 
threes, and from the main branches the secondaries arise singly or in twos. 

The axis is composed of alternate horny and calcareous joints, the latter many 
times longer than the former, and marked by longitudinal furrows. The first 
calcareous interuode is very short, 3*5 mm., while the second measures 17 mm. in 
length. The lowest joint is calcareous, and from its base large root-like processes 
spread out, pure white in colour and very brittle. 

The arrangement of the polyps cannot be definitely made out ; iu some places 
they seem to be placed more or less alternately, in other places they seem to be 
restricted to one side of the branch. They are long, 375 mm. in height, and 
stand up sharply from the axis. They are somewhat contracted near the middle, 
and then swell out again just below the base of the tentacles. The spicules are 
arranged on the polyps at an acute angle to the longitudinal axis, and none reach 
the whole length of the polyp. On the aboral surface of each tentacle there is a 
narrow baud of two rows of spicules arranged longitudinally ; on the lateral 
surfaces narrow bauds formed of very small spicules run out to form supports for 
tlie bases of the pinnules. 

The ccenenehyma is very thin, and contains minute scattered spicules. 

The spicules of the polyps are straight or slightly curved spindles, and a few 
rod-shaped forms. All arc covered by minute spine-like tubercles. The following 
measurements were taken of length and breadth in millimetres : 

2x0-13 ; 1-4x0*12 ; 0*4x0*05 ; 0*22x0*05 ; 0-08x0*01. 

Some of the larger .spicules have a narrower part near the middle, and the 
smallest have more prominent spines. The spicules of the ccenenehyma are short 
rods, either blunt or pointed at the ends, and in some cases constricted near the 
middle. The following measurements wore taken : 

0*3x0*04; 0*25 x0*045; 0-14x0*02. 

Locality : Station 254 ; ll c 1G' 30" X., 92° 58' E.; GG9 fathoms. 
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Family Puimxuuu:. 

Subfamily Primnoimo. 

Stackyodes alhnani, Wright and Studer. 

Stencllct korrida, n. sp. 

Tkouarella mnsrlcyi. Wright and Studer, var. sjvrata, n. 
Caligorgia jlahcUum, Elirenberg. 

,, indica, n. sp. 

., dubia, n. sp. 


Stachyodes allmani (Wright and Studer) = Calyptcnnns alhnani, W right and 
Studer. Plate II. figs. 1 , 5a, and 5b. 


Two fragments, evidently portions of a larger colony. The larger (J), which 
is branched, is 19G mm. in height; the smaller (/>), which is onbranched, is 147 
mm. in height. 

The larger specimen differs from the typical habit of the species, inasmuch as 
the branches arise alternately on three sides of the axis. 

The axis has at its lower end a diameter of 1'5 mm. in A and 1 mm. in B. 
It is very brittle, slightly more flexible towards the apices of the branches, and 
consists of a horny matrix filled with calcareous partieles. 

The ecencnehyma is so thin that the iridescent axis shines through. 

The polyps are arranged in verticels ot four, with a distance of 2 mm. between 
the origins of the verticels. This arrangement gives the polyps a somewhat 
bilateral appearance, although they arise from three sides only, leaving on one 
side a bare strip which is formed into a canal by means of the large Hat polyp 
spicules. 

The locality of this specimen confirms the suggestion made by Wright and 
Studer that C. alhnani is a deep-sea species. 

Locality: Laccadive Sea; 703 fathoms. 

The collection includes a complete young colony belonging to this species. 
It is unbranched with the exception of a small stump near the base, which is the 


basal portion of a branch or twig, and it reaches a height of 41 mm. 

The polyps are arranged in a bilateral manner, in verticels of 3—4, and the 
apex of the polyp when at rest is directed downwards. 

The development of the covered channel-like groove on the free side <>1 the 
axis is well seen. As in the large specimens, the ecencnehyma is thin and allows 
the axis to shine through. The basal attachment consists ol a flat spreading portion. 

Locality : Station 22G ; 8' 3G' 15" N., 81 20' 30" V, ; 542 fathoms. 

To this species we also refer a large number of damaged and broken fragments 
from the following localities : 


Station 2G7: 7° 02' 30" X., 70' 3(7 1-1; 457-58!) fnthorns. 
G° 57' X., 70° 33' E. ; 5(38 Ihtlumis. Station 2 ; f» 32'X.. 70° 37' E. 
Previously recorded from Reefs, Fiji. 


Station 834 : 
G75 fathoms. 


Stenella horrida, n. sp. Plate \ . fig. 13 ; Plate I X. fig. 3. 

Two specimens of a beautiful colony. The larger, which lacks its base, is 
53 mm. in height, with a maximum width of 38 mm. 

The base of the smaller piece is a Hat expansion, from which the stem rises. 
The stem is dark brown in colour, horny in texture, with a poor development of 
calcareous corpuscles. It has a diameter of 1*8 mm. at its lower end, and becomes 
lighter in colour and filiform towards the ends of the branches and twigs. 

The branching is nearly in olio plane, and is somewhat profuse. The polyps, 
which are arranged in an irregular close spiral all round the axis, vary in height 
from 1*5-2 mm., and have a basal diameter of 1*2 mm. The oral end is sur¬ 
mounted by G-S projecting spines. 

The thin enenenchvma shows flat scale-like spicules, and it does not allow the 
axis to shine through. 

The polyp spicules are (1) Hat scales; (2) spindles straight or curved ; (3) 
spindles sharply bent at an angle; and (4) Hat irregular spicules with one or two 
projecting spines. The following measurements were taken of length and breadth 
in millimetres : 

(1.) 1 x 0*G ; 0*9 x 0*G ; 0*0x0*28; 0*5x0*3; 0*5x()*2. 

(2.) 0*5x0*04; 0*3Gx0*04; 0*32x0*04. 

(3.) 0*8x0*13; 0*8 x 0*1; 0*Gx0*05; 0*0x0*01. 

(4.) 1*5 x 0*4 ; 1*3x0*45; 1‘2x0*5; 0*9x0*G; 0*85x0*4; 0*8x0*G. 

Locality: Andaman Sea; 112 fathoms. 


[Comparative Table 
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COMPARATIVE TAUPE OK SPECIES 


Species. 

Appearance of 
Colony. 

Axis, branched 
or not. 

Axis, Shape and 
Colour. 

Axis, Texture 
and Flexibility. 

1 ridescenee or 
not. 

Stenella Johnson i, 
Wright ami 
Studer. 


Branched, ir- 
r e g n 1 a r 1 v 
dichotomous. 


Older, dense, 
horny, and 
cal careous ; 
y ounge r, 
horny, and 
feebly calca¬ 
reous. 

1 


S. (f i yant c <(, 
Wright and 
Studer. 



Slightly curved 
and grooved. 

Dense, brittle, 
calcareous. 

Iridescent. 

8. ihiedci'lani, 
Wright and 
Studer. 


I r i e g u 1 a r ] y 
branched. 

Dark brown 
colour. 

Hard, brittle. 

Iridescent. 

N. s p t >i o s «, 

Wright, and 
Studer. 

Bush shaped. 

Irregularly and 
densely. 

i 

Deeply striated, 
dark brown. 

Hard, brittle. 


N. aauithinu, 
Wright and 
Studer. 

... 

Irregularly in 
i n com pi et e 
spirals. 

Brown. 

Hard, fibrous, 
with calcare¬ 
ous corpuscles. 

... 

Thom (relict inosc- 
lyi, Wright 
and Studer. 

Twigs in two 
directions. 

Twigs may de¬ 
velop into 
branches. 

Thin, somewhat 
flattened and 
yellow. 

Slightly calcare¬ 
ous, flexible. 

Surface shining. 

T. hihuntlorfi. 
Studer. 

T w i g s fro m 
three sides of 
stem. 

Branched. 

Oval, with 
parallel lon¬ 
gitudinal fur¬ 
rows, brown. 

i 

Horny, calcare¬ 
ous, rigid, 
brittle. 

Slight golden 
lustre. 

Tito uareUa holli- 
Lrri, Wright 
and Studer. 


Branched in 
three direc¬ 
tions. 

Oval. 

1 

C a 1 carton s, 
brittle i n 
lower pari, 
more flexible 



fit 10 VC. 
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OF STEMELLA AND THOUARELLA. 


Polyp Shape. 

Arrangement of Spicules of 

Polyps. Poly]). 

Pre-opereular 

Spicules. 

Opercular 

Spicules. 


i i 

In whorls of Scales in three 

Four large, 

Eight. 


two. rows. forming a 

frill. 


Spicules of 
general 
Ca neiK hyina. 


Scale-like, often 
imbricated. 


In whorls of 
four. 


Scales in four 
rows. 


Four large 

scales. 


P r o m inen t, Scales irregu- 
decply keeled. larly quadri¬ 
lateral. 


Long, narrow. 

In whorls of 
three or four. 

Scales in four 
rows. 

1 

Eight scales 
with spathil¬ 
ia te promin¬ 
ence. 

Eight in num¬ 
ber, project, 
folded back. 

S e m i -1 r a n s- 
parent scales, 
many with 
projecting 
central knob. 

Long. 

Irregularly, or 
in whorls of 
two or four. 

Scales in four 
rows, pi us one 
pre -opercular 
row. 

Eight with hol¬ 
low spath u- 
late spines. 

Eight in num¬ 
ber, e a c h 
folded on 
itself, not pro¬ 
jecting beyond 
the pre-oper- 
enlar. 

In older, small 
overlapping ; 
in younger, 
larger and 
imbricated. 

In height 2 mm. 

In whorls of 
three or four. 

Scales in four 
rows, plus 
pre-opercular 
row. 

Three large 
acutely spined. 


Oval discs. 

Club-shaped, 
1*5 mm. 

On main stem, 
in an irregu¬ 
lar row. On 
twigs at first, 
in spirals up 
to three, then 
opposite. 

Four transverse 
rows, four 
longitudinal 
rows. 

... 

Short, spear- 
shaped. 

1 Irregular four 
or tive-sided 
calcareous 
scales which 
overlap. A 
lower layer of 
triangular or 
irregularly 
polygonal. 

i 

In spirals of 
t h r e e, b u t 
ap parcntly 
opposite. 

Six to eight 
transverse, 
five longi- 
t u d i n a 1 
rows. 

Strong project¬ 
ing spines. 

Eight spear- 
shaped, form¬ 
ing a low 
cone. 

Longish and 
oval, lower 
edge covered 
by upper edge 
of preced¬ 
ing. 

Pear-shaped. 

In short spirals. 

Eight trans¬ 
verse rows, 
five dorsal 
and lateral, 
and two ven¬ 
tral. 

With strongly 
p r o j c eting 
spines. 


Irregular, three- 
I cornered, or 

polygonal, or 
four-edged, or 
r o u n d e d, 
ovei -lapping; 
inner layer 
three cor¬ 
nered or 
polygonal. 
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COMPARATIVE TAI’.LE OF SPECIES 


Axis, branched 
or not. 


Axis, Shape and 
Colour. 


Species. 


T. variahilis 
(type),Wright 
and Studer. 


Appearance of 
Colony. 


Not branched. 


Oval and 
twisted in a 
spiral, yellow. 


Elongated oval, 
brownish- 
yellow. 


Axis, Texture 
and Flexibility. 


Horny,calcified, 
linn, brittle 
below, flexible 
above. 


1 ridescent or 
not. 


Iridescent and 
golden lustre. 


T. ant arctic a , Hot tie-brush- Branched. 
Valenciennes. shaped. 


T. alfhusy Wright Brush-like, 
and Studer. 


Horny, cal care- Golden lustre, 
ous, brittle. 


Oval twisted in Hard, brittle, 

a long spiral, but flexible 

then a second near the tip. 
spiral begins, 
yellow. 


T.variabilifiyYSLV. 
hreirisjrinusa, 
Wright and 
Studer. 


Twigs branched 


T. v a ria ItiIis y Finely ramified, 

var. gracilis, 

Wright and 
Studer. 


Firm, brittle, 
and calcareous 
below, becom¬ 
ing horny and 
flexible above. 


Thoa a cell a 
brvrei , Tlioin- 
s o n a n d 
Bitchie. 


T. m o iat 1 1 ‘ if i, 
Wright and 
Studer, var. 
xpicata, n. 


Creamy - white 
colour; 
bushy. 


Branches arise 
in three direc¬ 
tions, twigs 
from all j 
sides ; irre¬ 
gular. 


Branches arise 
on the two 
lateral faces, 
not strictly 
alternate. 


Cyli ndri cal; 
tawny brown, 
with at places 1 
a yell on isb 
sheen, honey- 
y e 11 o w i n 
twigs. 

I C y 1 i n cl r i e a 1, ^ 
with long it a - t 
dinal ridges 
and groove*. 


H o r n y a n d 
ca 1 careous, 
almost inflex¬ 
ible, but twigs 
very flexible. 


Hard and tough, 
with a darker 
portion in the 
centre ; only 
slightly flex¬ 
ible. 


Slight yellowish 
sheen. 


1 ridescent. 
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OF STENELLA AND TIIOUARELLA — continued. 


Polyp Shape. 

Arrangement of 
Polyps. 

Spicules of 
Polyps. 

Pre-opercular 

Spicules. 

^ Opercular 

Spicules. 

Spicules of 
General 
Cumenchyma. 

Clu b-shaped, 
2 mm. high. 


Seven trans¬ 
verse, eight 
longitudinal 
rows. 

Higher than 
broad, strong 
prominences, 
and median 
tubercle, 
which pro¬ 
jects as short 
spine. 

Triangular, 

pointed. 

Irregular, tri¬ 
angular to 
four-cornered, 
with inequali¬ 
ties. 

Pear-shape d, 
2 mm. high. 

I 

1 

At varying in¬ 
tervals, but 
never in 
whorls or 
opposite, 
usually in 
spirals of 
three or 
four. 

Seven trans¬ 
verse, five 
dorsal and 
lateral, two to 
five ventral 
rows. 

Nearly lancet- 
shaped, two 
rows with 
prominent 
middle tooth. 

Eight lancet- 
shaped, con¬ 
cave exte¬ 
riorly. 

Upper layer, 
irregularly 
three or four¬ 
sided ; lower 
layer irregu¬ 
larly poly¬ 
gonal. 

Cup-shaped. 

1 

1 

i 

In short spirals 
of three. 

Four to five 
t r a ns verse 
rows, three 
i rregnlar 
dorso - lateral 
longitudinal, 
and two ven¬ 
tral rows. 

This and pre¬ 
ceding row 
with long 
spines which 
project far, 
from six to 
eight in num¬ 
ber. 

Eight fine, 
sharply bent, 
lancet-shaped. 

One layer, thin 
c a 1careous 
scales, edges 
overlap. 

Cl uh-shaped, 
2*5-3 mm. 
high. 

Wide intervals, 
arrange men t 
into spirals 
less evident. 

Five longitu¬ 
dinal rows. 

This and pre- 
j ceding row 
have short 
flat spines, 
eight in num¬ 
ber. 



Cup-shaped, 

2 mm. high. 

In close spirals 
of three. 

1 

Five trans¬ 
verse rows. 

1 

Tliis and pre¬ 
ceding row 
develop 
spines. 

Small and high, 
triangular. 

Upper layer, 
irregularly 
polygonal to 
four-cornered, 
with free edge 
sharply ser¬ 
rated. Lower 
layer, thin 
lamella} four- 
cornered or 
irregular. 

Pear - shaped, 
generally 
bent inwards 
to the axis. 

Arise in all 
direct ions, 
and with no 
definite ar¬ 
rangement. 

About five trans- 
verse and 
seven longi¬ 
tudinal rows. 


About seven, 
ridged, usu¬ 
ally with a 
narrow leaf- 1 
like wing. 



On twigs in 
pairs almost 
opposite. 

Flat, scale-like, 
in five trans- 1 
verse a n d 
four longitu- , 
dinal rows. 

IVith eight 
strongly pro¬ 
jecting spines 
which may be 
bifid. 

Form a high 
cone. 

] 

Flat, irregular, 
multi - tuber- 
culate scales. 


6 




































Thouarella moseleyi, Wright and Studer, var. spicata, n. 

Plato 111. figs. 2 and 4. 

Several incomplete specimens, without basal attachment. 

The axis is branched, calcareous in texture, iridescent, cylindrical, and marked 
by longitudinal ridges and grooves. It is very hard and tough, and on being 
broken across shows a darker portion in the centre. Its diameter varies from 
1 1*5 mm. in the different pieces. 

The twigs arise on the two lateral faces, although here and there a twig may 
be seen with its origin slightly approximated to one of the other surfaces. 
They usually curve more towards one face than to the other, and this is ac¬ 
centuated by the presence of a polychaete worm lodged on one side of the stem. 
They are arranged in a roughly alternate manner, but- here and there two on one 
side alternate with one on the other. 

Polyps arise singly and in close proximity on the lateral surfaces of the main 
stem and branches between the origins of the twigs; on the twigs they arise in 
pairs on opposite sides. They are stiff and rigid, rising at right angles to the 
axis, usually 1*5 mm. in height and from 0’G-0*8 mm. in maximum width. They 
are covered with Hat scale-like spicules, in five transverse and four longitudinal 
rows. The pre-opereular row of spicules lias eight projecting spines which are 
quite visible to the naked eye, and project considerably beyond the opercular 
surface of the polyp. The operculum forms a somewhat high cone. 

The general coenenchyma is thin, allowing the axis of the stem, branches, and 
twigs to shine through. It shows numerous Hat seale-like spicules. 

The spicules are flat, irregular multi-tuberculate scales, varying considerably 
in size and with slightly convex edges. The following measurements were taken 
of maximum and minimum diameter in millimetres : 

O‘GxO‘4; 0*45x0*28; 0*28x0*2G; 014x0*08. 

Some of the spicules bear a long smooth projecting spine, and their dimensions 

are : 

07x0-3; O-CxO-35 ; 0*5x0*3; 0*4x0*25. 

The tubercles or warts are arranged in a regular manner round the nucleus 

of the scale, which is always eccentric. The spine projects from a groove, and is 

very easily detached ; it is sometimes bifid. 

The following table of comparison with the typical Thouarelln moseleyi 
summarises the chief points of difference, on account of which we establish a new 
and very distinct variety : 

ThouareUa moseleyi. Yar. spiraia, n. 

1. Twigs alternate. 1. Twigs not strictly alternate. 

2. Polyps in short spirals of three, or 2. Polyps in twos placed almost oppo- 

plaecd opposite. site. 
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Thouarella moseleyi . 

3. Operculum bluntly conical. 3. 

4. Axis smooth. 4. 

5. Axis flexible. 5. 

G. Pre-opercular scales not spined. G. 


Var. spicaitiy n. 

Operculum forms a high cone. 

Axis markedly ridged. 

Axis only slightly flexible. 
Pre-opercular scales with strong 
spines, which may be bifid. 


Locality : Laccadive Sea; 703 fathoms. 

The typical T. moseleyi was recorded from off Kcrmadec Islands. 


Caligorgia flabellum, Ehrenberg. 

This well-known species is represented by several large specimens. 

We need only note that there is considerable diversity in the closeness of the 
whorls of polyps to one another, and in the number of polyps in a whorl. We 
counted 4, 5, G, and 8. 

Locality : Station 333 ; G° 37' N. ; 79° 38 E. ; 401 fathoms. 

Previously recorded from near Mauritius, East Indian Archipelago, Japan, 
East Pacific off Central America. 


Caligorgia indica, n. sp. 

This species from the Andaman Islands is represented by a fragment of a 
colony, 112 mm. in length and 20 mm. in breadth. It is closely allied to 
C. similis, Verslnys, and to C. verslvysi , Thomson and Henderson. 

The axis is iridescent, and marked by a number of longitudinal grooves 
and ridges. It has a diameter of 1 mm. at its lower end, and gradually dwindles 
until it becomes thread-like at the tip. 

We are greatly indebted to Dr. J. Verslnys for generously placing at our 
disposal the following notes on this species : 

“The primnoid in Professor Alcock’s collection differs from Primnoa ellisii, 
von Koch (= Caligorgia verticillatcc, Pallas 1 ) in several noteworthy details, as 
shown in the following table : 


Character of Aleock’s Species. 

a . Dichotomously branched. a . 

b. On the thinner twigs the polyps are b. 

arranged in whorls of 2, less fre- 
quciitly 3. 2 


Characters of Caliyorgia rerficillata, Pallas. 

I innately branched. 

On the thinner twigs the polyps are 
arranged in whorls of 3, very seldom 
of 2 ; on the thicker branches the 
whorls mostly contain 4 polyps. 


1 lor more particulars see my memoir on the Primnoidcv in the monographs of the Siboga 
Expedition. JS T o. xiii. a (1906).—J. V. 

On the thicker branches whorls of three were most frequent.—J. A. T. 
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Character of Alcoek’s Species. 

c. On a centimetre of the twigs there 

are 8 to 9 whorls of polyps. 

d. The length of the contracted polyps 

is 075 min. or less. 

e. The distance between the successive 

whorls of polyps generally varies 
from 0 4 to 0*9 mm. 


Characters of Cali<jor<jia vertirillafa, Pallas. 
t\ On a centimetre there are only 5 or G 
whorls. 

d. The length of the contracted polyps 
is 1 to 1 *25 mm. 
c. This distance is 1 to 1*5 mm. 


Alcock’s species is more delicate, with rnueh smaller polyps; the whorls are 
more numerous. In the details of the polyps there arc also some differences. In 
C. verticiUata the exposed surface of the polyps is covered by four well-developed 
longitudinal rows of scales, a pair of abaxial and a pair of lateral rows. These last 
rows arc somewhat reduced in Alcock’s species, where they arc each represented 
by only three scales, two distal and one basal scale. The inner lateral rows are 
much reduced in both species. 

The new species may also be easily distinguished from all the diehotomously 
branched species of Ccthgonjia hitherto described, \ C . ventdabrurn , C. modesta , 
and U. comjwessa ; it is more delicate, with smaller polyps, and none of these three 
species has so few polyps in each whorl, even on the thinnest twigs. 

There are, however, two new species in the collection made by the Siboga 
Expedition under the direction of Professor Max Weber in the Malay Archipelago, 
which in their habit, the dimensions of the polyps, and the small number of polyps 
in each whorl, much resemble Alcock’s species. ' These are described in my mono¬ 
graph on the ITimnoidm of the Siboga Expedition ” ; in the present note I can only 
point out the more important differences between these species and this new species. 

One of them, Cahgorf/ia minnta , is distinguished by the much larger and less 
numerous scales in the polyps ; the abaxial rows consist of only 5 scales each, against 
7 in Alcock’s species ; and of the outer-lateral rows only one distal scale is left, 
against 3 scales in Alcock’s specimen. The operculum in C. minnta is a much 
lower cone. 

T he other new species, C. similis , very much resembles Alcock’s species; but 
still it seems to me, so far as 1 can judge from the small material at my disposal of 
both species, that they are different. The differences are stated in the following 
table: 

Characters of Aleock’s Species. Characters of C. similis . 

a. I he polyps are arranged in whorls of a. The polyps are arranged in whorls of 3, 

L\ less often of 3. 1 very rarely 2, on the thinner twigs ; 

on the thicker branches the whorls 
number 4, perhaps also 5 polyps. 

1 On the larger branches three was the usual number. — ft. A. T. 
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Characters of Aloock’s Species. 

b. On 1 centimetre length of a, twig 

there are 8 or 9 whorls of polyps. 

c. The length of the contracted polyps 

is 0'75 mm. or less. 

d. The distance between two whorls 

varies generally between 0‘4 and 
0'9 mm. 

e. In the polyps the abaxial rows consist 

of 7 scales, the outerdatcral rows 
of 3 scales only (2 distal scales and 
a basal, or perhaps 2 basals). 
f Of the scales of each abaxial row only f 
two are extended over the sides of 
the polyp ; sometimes a third scale 
also shows a smaller lateral ex¬ 
tension. 


Characters of C. sivtilis. 

b. On 1 centimetre there are 7 or 8 
whorls. 

<*. The length of the contracted polyps 
is somewhat larger ; it varies gener¬ 
ally between 0'75 and 0 81 mm., 
but sometimes rises to 1 mm. 

d. This distance is somewhat less ; it 

varies between 0‘3 and 0'5 mm. 

e. The same number of scales is found 
in the abaxial rows, but the outer- 
lateral rows are reduced to only 
one distal scale. 

Of each abaxial row the 5 proximal 
scales are extended over the sides 
of the polyp and replace the missing 
outer-lateral scales. 


The sum of these differences is, I think, of sufficient importance to warrant 
us in regarding Alcock’s species as different from Ccdiyoryici swiilis. lho two 
species are, however, very closely allied. The scales in the polyps and the coenen- 
ehyma are of the same type. 

C. indiccc differs from C. versluysi in the smaller number of scales on the 
polyps. Each abaxial row is formed by 7 scales only, against 10 or 11 in C. 
versluysi , each outer lateral row by 3 scales against 5. The habit of the two is 
the same, and it is not impossible that C. indica is only a variety of C. versluysi. 

Locality : Andamans ; 270-45 fathoms. 


Caligorgia dubia, n. sp. 

A siiK-le fragment 7'9 ems. in height and 1‘G cm. in width. 

The branches arise in one plane from the opposite sides of the chief axis. Ihe 
distance between the origins of the branches varies considerably, from 6*5 to 
13*5 cms. 

The axis is slender (1 mm. in diameter at the base, thread-like at the tips 
of the branches), flexible, almost cylindrical, and marked by longitudinal ridges. 
It is horny in texture, shows concentric layers, and is abundantly impregnated 
with lime. The colour is yellowish, darker in the angles between the chief axis 
and the branches. 
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The general ccenenehyina of the stem and branches is thin and transparent, 
and shows a layer of flat scale-like spicules, longer than broad, arranged with their 
long axis parallel to tlie length of the branch. 

The polyps are arranged in whorls of two or three, and may also occur singly 
between the whorls, but in no case are there more than three in a whorl. They 
are long and slightly club-shaped, and their apices are always turned in towards 
the stem or branch on which they stand. The polyp spicules are Hat, irregular 
scales with many warty tubercles, and some of them have one of their edges toothed. 
They are arranged in nine transverse and four longitudinal rows* There are two 
rows on the abaxial surface and two, not so complete, on the lateral surfaces ; the 
axial surface is free from spicules. The spicules of the first three transverse 
abaxial rows have spines on their free edges, and the same is true of those on the 
first two lateral rows on each side. The operculum forms a distiuct sharp cone, and 
consists of eight slightly curved spear-shaped spicules. 

The spicules of the general comenchyma, which form a complete covering for 
the stem and branches, are long narrow flattish scales with the nucleus eccentric. 
Their measurements, length and breadth in millimetres, are : 

0-85x0-175; O'SxO't ; 0'7x0T7; O'GxO'2 ; O'GxOT ; 0‘25x0'07. 

The polyp spicules are broader than the above and more like fish scales. 
Their measurements, maximum length and breadth in millimetres, are : 

OMxO-2; 0-35x0-2; 0‘3x0-25; 0-275x0'l75. 

The spicules of the abaxial and lateral rows, which have spines on their free 
edges, have the following dimensions :—0"37 x 0"3 ; 0"33 x 0"3 ; 0"3 x 0"3. The spear- 
shaped opercular spicules average 0"G mm. in length and 0"27 mm. in maximum 
width. 

Locality : Station 333 ; G° 31' N., 79° 38' 45" E. 401 fathoms. 


Family Mcriceid.e. 

Acanthogorgia aspera, Pourtales ( = A. spinosa , Ililes?). 
Paramuricca indica, n. sp. 

Acctnthomuricca ramosa, n. g. et sp. 

„ spicata, u. sp. 

Anthogorgia vcrrilli, n. sp. 

Calicogorgia inrestigaturis, u. g. et sp. 

,, rubrotincta, u. sp. 

Plaeogorgia indica, n. sp. 

,, orientrdis, n. sp. 

Astrogorgia rubra, n. sp. 

Acamjitogorgia hcbrycoidcx, von Koch. 
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Acamptogorgia bcbvyeoules, von Koch, var. robust a, n. 

,, circium, n, sp. 

Ads spinosa , n. sp. 

Muricella bengcdensis, u. sp. 

Acanthogorgia aspera, Pom-tales ( = A. spinosa, Ililes?). Plate II. fig. 2 ; 

Plate V. fig. 15. 

This species is represented by two beautiful specimens, 185 mm. and 120 mm. 
in height. 

I’he colony is branched in one plane, the branches being in some parts alter¬ 
nate, in other parts quite irregular. The polyps are densely crowded on the stem and 
branches, giving eacli branch a bottle-brush appearance. At the base there is a 
flat and thin disc of attachment. Very light brown is the general colour, but the 
polyps are almost white. In the larger specimen the axis has a basal diameter of 
over 1'5 mm., and is flattened in the plane of branching from a point a short 
distance above the base. In the smaller specimen one surface is flattened and 
marked by a broad shallow groove, while the opposite surface is rounded. This 
flattening is not so marked in the branches, and some of the terminal branches or 
twigs are almost cylindrical. The surface of the axis is marked by a large number 
of discontinuous longitudinal ridges. 

The polyps are arranged all over the stem and brandies ; they are long, up 
to 6 min. in height, with a basal diameter of about 1*5 mm. They are almost 
cylindrical, with a tendency to expand slightly near the oral end. They stand at 
right angles to the stem and branches, and are firm and rigid. 

On the polyp body the spicules are arranged in eight rows, each showing sharp 
projecting points formed by the free ends of the spicules. The spicules of each 
row are arranged in pairs, each pair converging and forming an inverted V with 
the apex directed towards the mouth of the polyp. The spicules of each V are 
slightly curved outwards at the lower end, so that they pass over to, and interlace 
with, the basal portions of the spicules of the adjacent V on eacli side. Towards 
the apex of each row the spicules become slightly smaller, and then the row ends 
usually in three projecting overlapping spines, one markedly larger and stronger 
than the other two. Thus the apex of the polyp is surrounded by a number of 
points which project a considerable distance beyond the infolded tentacles. 

The spicules on the aboral surface of the infolded tentacles form a fiat eight- 
rayed operculum. On each tentacle they are arranged at first longitudinally in 
the middle line with spicules on the sides at right angles to those in the middle, 
then the median spicules fail and the side spicules form Vs which become 
gradually shallower until the spicules lie transversely and alternate with One 
another. 

The ecenenehyma is thin, and is densely packed with spicules. The spicules of 
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the polyps are slender spindles, straight or curved, and a few slightly flattened 
forms. All have spiny projections, which are very marked in some of the smallest. 

The following measurements were taken of length and breadth in millimetres : 

1. General polyp spicules, 1x0*1; 0*8x0*09; 0*Gx0*05; 0*35x0*03. 

2. Tentacular spicules, 0*18 x 0*04 ; 0*14 x 0*04 ; 0*12 x 0*04. 

3. Those that project at the apex, 1*0x0*09; 1*45x0*1; 1*4x0.12; 

1 *3x0*1 ; 1 *2x0*1. 

The spicules of the stem are similar to those of the polyps except for their 
smaller size. Their measurements are : 

0*8x0*095; 0*8x0*08; 0*5x0*00; 0*35x0*09; 0*3x0*05. 

Among the spicules, both of the polyp and of the general eoenenchyma, there 
are some more irregular forms, with processes about 0*1 mm. in length, bearing 
small spines. 

We do not think that there is any valid distinction between A. ctspcrct , 
Ponrtales, and A. sjnnosrt, lliles. 

Locality : Station 333 ; 0° 31' X., 79° 38' 45" E. ; 401 fathoms. 

Previously recorded from Havana, and A. sjnnom (lliles) from Blanche Bay, 
Xew Britain. 


[Comparative Table 
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Name. 


A. spinosa, lliles. 


A. Jin helium, Hick- 
sou. 


A. incrmis , Hed- 
luncL 


A. brevispina , Stti¬ 
de r. 


A . breviflora, White- 
legge. 


COMPARATIVE TAP.LE OF 


Branching. 


Ccenenchyma. 


Verrucfc. 


In two planes at right angles. Thin an 
One terminal polyp. smooth. 


fairly Cylindrical, elongated, some¬ 
what expanded at the sum¬ 
mit, placed perpendicularly 
to the stem, and thickly 
crowded on all sides. 


Fan-shaped in one plane, Thin and rough, 
with much anastomosis. beset with tuher- 

culate warts. 


In one plane, anastomosis 
present. 


Few on one side, in one plane, 
llexible. 


Cylindrical, with scarcely 
visible projecting needles, 
eight bands on the body of 
calyx. 


Spicules in eight rows each, 
consisting of two sets of 
converging spicules. Eight 
apical spines not projecting 
beyond the operculum. 


Of medium thick¬ 
ness, finely granu¬ 
lar under the lens. 


Few, alternate in one plane. 


Extremely thin, 
axis visible 
t h r o u g li, f e w 
spicules longitud¬ 
inally arranged. 


Somewhat constricted at mid¬ 
dle ; with spicules arranged 
transversely at base, not 
distinctly seriate, peripher¬ 
ally at tip, surmounted at 
the apex by a series of long 
needle-like spicules. 











SPECIES OF ACANTIIOGORGIA. 
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Polyps. 


Long, with spicules 1 
in eight longitu- 
(1 i n a 1 rows, 
arranged en 
chevron , sur¬ 
rounded at 
summit by eight 
bundles of pro¬ 
jecting spines, 
each lm ndl e 
with two or | 
three needles. ; 

Small, cylindrical, 
with slightly i 
projecting spines 
at the free edge, 
crowded on most 
parts of the fla- 
hellum, and 
principally in 
plane of ila- 
belluni. 


Cylindrical rising 
at right angles, 
arranged in 
spirals. 


Alternately on the 
sides of the 
branches, at 
right angles. 


Axis. 


Horny, and brown 
in colour. 


Horny, with a core 
of bead-like cal¬ 
careous bodies 
in definite 
chambers; black 
in t lie older 
parts, brown in 
younger. 


II o r n y, b 1 a c k- 
brown; in twigs 
yellow brown. 


Yellow. 


Horny, rather 
brittle,blackish- 
brown, tips of 
branch lets j 
yell ow is h- 
brown. 


Spicules. 


In ctenenchy ilia, 
mostly quadri- 
radiate, hut also 
longisli spindles, 
with small s])ines; 
in polyps, spindles 
bent at the lower 
end, with small 
spines. 


F i r m 1y locked 
together and fused 
irregular tuber di¬ 
late foli ace ous 
cl libs and branched 
spindles; in an- 
thocoriuc slightly 
bent spindles, 
partly smooth, 
partly tuberculate, 
also dagger-shaped 
forms; also irregu¬ 
lar foliaceous 
spicules both in the 
anthocodim and 
the ccenenchyma. 

Slightly bent warty 
or spiny spindles, 
clubs irregularly 
rounded or 
branched at the 
thick end. 

Long spiny. 


In ccenenchyma 
straight or curved 
spicules, with few 
blunt spines; in 
polyps the base 
and sides have 
curved spindles, 
with a few blunt 
spines at ends, and 
occasionally tuber¬ 
cles in middle ; 
the deep seated 
forms are curved 
or bent, smooth, 
or nearly so, coro¬ 
nal with long free 
end smooth, and 
basal portion 
strongly tubercu¬ 
late, simple and 
bent or bifurcated. 


Colour. 
Dirty white. 


White. 


Yellow brown. 


Ccenenchyma and 
polyps black. 


Yellowish-white. 


Notes. 


Differs from A . muri- 
cata in having 
eight groups in¬ 
stead of eight 
single projecting 
spines. 


Most nearly related 
to A . inermis. 


Near A. laxa, Wright 
and Studer. 


“This species may be 
distinguished from < 
other species of the I 
genus by the small 
polyps and large 
spicules” (Wliite- 
leggc). 










COMPARATIVE TABLE OF 


Name*. 


A. ccifltmevsis , Thomson 
and Henderson. 


1 . media , Thomson and 
Henderson. 


A. muriaita, Verrill. 


A. anient) Ponrtales. 


A. armata , Verrill, 


/(. /riV/ff, I’ourtales. 


Branching. 


In one plane, hotli alter¬ 
nate and opposite. 


Irregular, but on the 
whole alternate, not in 
one plane. 


Flabellate, main stem 
divides not far from 
base into several prin¬ 
cipal branches, which 
diverge widely at first, 
and then ascend nearly 
vertically ; these give 
off numerous lateral 
branches which diverge 
nearly at right angles, 
and repeat their own 
arrangement. 


Elabelliform, few widely 
divergent branches. 


Irregularly branched, 
somewhat in a plane, 
branches occasionally 
uniting. 


Sub - llal >el late, i rregula rly 
branching, branch lets 
flattened and expanded 
at tip. 


CVnenchyma. 


Thin. 


Of medium thickness, 
with many projecting 
spicules. 


Thin, with a loose granu¬ 
lar appearance, but no 
projecting spines. 


Thin, rough, with pro¬ 
jecting points. 


Thin, filled with con¬ 
spicuous white spicules. | 


Verruca?. 


Spicules in eight rows 
cn chevron. 


Elongated, cylindrical, or 
somewhat expanded at 
the summit, with about 
eight very long, slen¬ 
der, sharp, projecting 
and diverging spicules, 
the projecting part 
being usually more 
than 3 the length of 
the calyx ; eight longi¬ 
tudinal ridges fre¬ 
quently with pro¬ 
jecting ends near the 
summit. 


Elongated, slightly con¬ 
stricted towards the 
summit, which is con¬ 
siderably expanded, 
armed with eight 
bundles of projecting 
spicules, eight longi¬ 
tudinal rows, with pro¬ 
jecting tips, mostly 
towards the base and 
on the ribs. 


Elongate, often curved, 
capitate or c.lavate, sur¬ 
mounted by eight 
groups of long diver¬ 
gent sharp spicules, 
with eight longitu¬ 
dinal ridges, with an 
irregular chevroned 
arrangement. 


Lobed, spinous, with spi¬ 
cules horizontal near 
the base, and then in 
eight vertical rows. 
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SPECIES OF AC A NT ITOGOEGIA— continued. 


Polyps. Axis. 


Spicules. 


Colour. 


Notes. 


In twos, threes, or 
in loose spirals. 


Opposite or spir¬ 
ally, butyounger 
>olyps interpo- 
ated. 


Horny. 


Horny, cham¬ 
bered, brownish- 
yellow in older, * 
yellow i 11 
younger parts. 


Spindles and quadi i- 
radiate forms. 


Spindles with few 
warts, tri- and 
cjua’dri - rad iate 
stars and golf- 
club forms, with 
long shaft free, 
and head with 
rough warts; also 
a few irregular 
sex- and quinque- 
radiate forms. 


Similar to A. ridleyi 
in mode of branch¬ 
ing and in the 
arrangement of 
the polyps, but 
like A. muricata , I 
Hiles, in the dis¬ 
position of the 
spicules on the 
calyces. 


Yellowish - brown, 
strongly stri¬ 
ated . 


In co?nenchyina, 
small, rough, 
irregular, and 
rather large, very 
roughly warted, or 
spin id ose fusiform 
spicules, fre¬ 
quently curved. 
In calyces, slender, 
elongated, warty 
fusiform spicules, 
either straight or 
curved. 


Greyish-white. 


Alternately on two Brownish-yellow, 
sides of the stem 
and branches. 


In cu*n en cli y ma, 
acute fusiform 
spicules, often S- j 
shaped, similar in 
polyps. 


Closely related to 
A. armuta, but 
differs in having 
smaller calyces, 
with longer 
spicules, and in 
form of ccenen- 
cliyma spicules; 
and also differs 
from A. aspera 
in not being 
hispid. 


Studer doubts if 
Hedlund’s A. as- 
pern should be 
referred to this 
species. 


Yellowish-brown In c ce n e n c h y m a, 
white rough 
curved fusiform 
spicules. 


Ash-grey. 


Distant on stem, 
more numerous 
on the branch- 
lets, irregularly 
alternate, pro¬ 
minent. 
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Name. 


A. verrilli , Studer. 


A. lonrjiflora, Wright 
and Studer. 


d. ridlcyi , Wright and 
Studer. 


A. hint , Wright and 
Studer. 


A. ramosissima , Wright 
and Studer. 


COMPARATIVE TABLE OF 


Brandling. 


Ccencnchyma. 


Verruca?. 


Sparse branches arise at 
right angles and then 
run parallel to the stem. 


Sparsely in one plane, 
short stem dividing 
into two principal 
branches. Apex occu¬ 
pied by a polyp. 


Branches on three sides, 
of which two on oppo¬ 
site sides most deve¬ 
loped. Tip of twigs 
occupied by a polyp 
and thickened. 


Chietly on two sides in 
irregular alternating 
series, forming angles 
of 70° to 90°. 


Strongly and densely 
ramified, branches 
from three sides; in two 
opposite directions; in 
one plane they arc 
stronger; angle of 
divergence 45° to 50 ; 
bush-like. 


Thin. 


Thin, transparent. 


Thin and transparent. 


Thick, with spicules i: 
longitudinal scries. 


Thin and transparent. 


4-8 mm. long, expanded 
at the summit, which 
is surrounded by eight 
bundles of projecting 
spicules. 


With eight longitudinal 
rows, each formed of 
two rows of converging 
spicules, from tips of 
which eight bundles 
of spicules project. 


With eight longitudinal 
rows, cylindrical, ex¬ 
panded at end, eight 
projecting bundles, 
each buudle consisting 
of at most three spi¬ 
cules. 


With eight longitudinal 
rows, in each two rows 
of needles converging, 
the angle of converg¬ 
ence becoming blunter 
near the tip, with a 
peripheral ring of pro¬ 
jecting spicules. Cylin¬ 
drical, expanded at 
end. 


Not in eight longitudinal 
rows, eight bundles at 
month. Cylindrical, 
expanded at tip. 
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SPECIES OF ACANTIIOGORGIA— continued. 


Polyps. 


Arise in .all direc¬ 
tions, v e r y 
n u m crons, 
especially to¬ 
wards the tips 
of the branches. 


At wide intervals 
on stem and 
branches in 
alternating 
series, at a] dees 
two to four 
crowded t o- 
gether ; arising 
at right angles 
to the branches. 


In short irregular 
spirals of three ; 
young polyps 
interpolated be¬ 
tween the more 
mature ones. 


On opposite sides ; 
a third row may 
occur, but one 
side always free; 
at distances of 
2 to 2-5 mm. 


On stem short 
spirals of threes; 
greatly crowded 
at tip. 


Axis. 


Slender, ilexible, 
horny, brown. 


Fibrous, horny in 
branches, quite 
flexible, yellow¬ 
ish-brown. 


Horny, fibrous, 
soft, flexible, 
and somewhat 
flattened in 
b r a n c h e s, 
brownish. 


Horny, fillrous, 
soft, flexible, 
flattened in 
plane of branch¬ 
ing in stem. 


Horny, fibrous, 
b r o \y n, i n 
thinner parts 
yellowish. 


Spicules. 


In ciL'iienchy ma 
curved spindles or 
spiny clubs. In 
verruefle curved 
spindles. 


In ccenenchyma, 
long slightly bent 
spindles and rods 
armed with small 
widely separated 
spines, placed 
longitudinally 
in twigs an d 
branches, gener¬ 
ally truncated at 
one end. In polyp, 
needlc-like ; in 
calyx wall, blunt 
at ends; tentacles 
with longitudinal ly 
placed spicules. 

Cienencliyma spi- 
c it 1 e s place d 
longitudinally, 
curved spiny spin¬ 
dles, with lateral 
projections. In 
calyces, spiny 
spicules relatively 
thick. 

In ccenenchyma, 
thick longitudinal 
series ; the edges 
bear blunt teeth, 
may be slightly 
forked at an end. 
Polyps with 
peculiar forms 
constricted at the 
middle, and form¬ 
ing diverging 
angles at ends. 
Tentacle spicules 
thin, with sharp 
spines and 
prickles, thick¬ 
ened at one end. 

In ccenenchyma, 
spindles with 
s li a r p spines 
1 on gitudinally 
placed. In polyps, 
sharp spindles, 
at margin tri- 
radiate, club-like. 


Colour. 

Yellowish-white. 

Yellowish. 


Brown. 


Yellowish. 


Notes. 


Near A. armata , Yer- 
rilljbutdistinguisli- 
able by the smaller 
verrucse and the 
shape of the spicules. 
It differs from H. 
muricata , Verrill, 
in the much shorter 
spines projecting 
around the summit 
of the verrucre. 


Like Acanthogorgia 
( Ij l epharo gorgia ), 
schrammi (Ducli. 
et Mich.). 
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COMPARATIVE TABLE OF 


Name. 


Branching. 


Ccenenchyma. 


Verruca-. 


A. truncata, Sluiler. 


Branched in one plane ; 
branches arise at 45°. 


Bugose. 


(•dindrical, 1-2 nun. in 
height and 1-1*5 mm. 
in diameter ; spicules 
arranged in eight 
groups. 


A . karri da, Sluder. 


A. muricata, Verrill, 
var. indica, Thomson 
and Henderson. 


A. auslraliensis, Hent- 
schel. 


Branched in one plane. 
Branches distant, from 
two sides, arising at 
right angles, then 
running parallel to the 
main stem. 


Very profuse, confined to 
one plane. 


Branched more or less in 
one plane ; lateral 
twigs at right angles to 
main stem and larger 
branches, to which, 
however, the longer 
twigs soon become 
parallel. 


Bristling with projecting 
points. 


Very thin. 


Very thin, surrounding 
six Hat longitudinal 
canals. 


Short, cylindrical or 
somewhat constricted 
near the base. Beneath 
the projecting spicules 
around the oral open¬ 
ing there is a collar of 
transversely placed 
spicules. 


2-5*3 mm. in height, 
with a basal diameter 
of 0*9 mm., and a width 
of 1T-1*2 mm. at the 
crown ; there are eight 
projecting spicules at 
the free end. 


Cylindrical to cup¬ 
shaped ; uppermost 
peripheral spicules of 
verruca? arc in eight 
groups, each with two 
projecting spines. 


A. schrummi, D. and M. 


Flabellate, reticulate, Thin, 
much branched. 



Cylindrical,slightly elon¬ 
gated, somewhat nar¬ 
rower at the base ; with 
5-10 very long project¬ 
ing spines. 
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SPECIES Ob A C A N T H OG OEGIA — continued. 


Polyps. 

Axis. 

Spicules. 

Colour. 

Notes. 

Occur in spirals 
arou ii d the 
branches. 

Horny, flexible, 
yellowish-brown. 

(a) (Ja.nencliyma- 

spindles some¬ 

times club-shaped. 

(b) Verruca* — bent 

Drown. 



| spindles ; those at 
the apex are long 
and bent at the 
base, covered with 
spines, which are 
often branched. 

(r) Tentacles — short 
spiny spindles 
arranged trans¬ 
versely. 


In short spirals Thin, flexible, 
over the whole j 
crcnenchyma, so 
that the latter is 
almost hidden. 


(n) Verruca—spiny 
spindles feebly 
bent. 

(h) Ctenen c h y in a— 
(1) r a in i ti e d, 
plate-like, with 
numerous sharp 
S] lines ; (2) spiny 
spindles curved or 
forked. 


The spicules of the 
canenchyma recall 
those of Par am u- i 
ricea . 


Densely crowded 
all round the 
stem and 
branches. 


Dark b ro w n, 
fading to light 
yellow in the 
younger parts ; 
covered with 
close-set furrows 
at the base. 


Closely resembles 
both A. spinosa , 
Hiles, and A . 
m uncut a, Verrill, 
but differing from 
the latter in 
polyps and spicules. 


Irregularly dis¬ 
posed ; crowded 
at the tips of the 
branches, more 
distant below ; 
no true opercu¬ 
lum, but spicules 
on base of ten¬ 
tacles. 


Horny, brown or (1) Ccenenchyma— , White, 
yellow grey, (a) simple, some- . 

approaching what curved spin- 

white in twigs. dies, with few 

i small warts 039 

nun. in length ; 

(b) spindles with 

strong lateral out¬ 
growths leading to 
X- and H-shaped 
forms O il mm. in 
length. 

(2) Verruca* — sim¬ 
ple spindles. 

(3) Tentacle base— 
small, curved, flat, 
irregular, 0*12 mm. 
in length. 


Alternate. 


Very black. 


While. Near A . rid ley ?, 

Wright and 
Studcr. 


S 


i 











COMPARATIVE TABLE OF 


Name. 


. I. john^miy Stuck* r. 


.4. yratjiy Johnson. 


A. hirsute, dray. 


Branching. 


Dichotomous, in one 
plane, no anastomosis. 


Irregular, tendency to 
grow in one plane. 


Branches nearly in the 
same plane. 


Co*nenchyma. 


Vermeie. 


Bell-shaped, constricted 
at base. 


Sessile, cylindrical, very 
small; spicules 
arranged longitudin¬ 
ally. 


Bell-shaped ; spicules 
overlap in indefinite 
rows. 
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SPECIES OF ACANTHOGORGTA — continued. 


Polyps. Axis. 


Scattered on Blackish-brown, 
both sides of 
branches. 


Irregularly seat- Tale brown, very 
tered. There is slender, 
a definite oper¬ 
culum of eight 
pairs of spieules. 


Distant. There is 
no d e fi n i t e 
operculum. 


Spicules. Colour 


(a) Four branched Pale violet, 
basal rays in one 

plane, with a long 
spine projecting 
beyond the cumen- 
chyma (spine 0*018 
mm. long, pro¬ 
cesses 0*012 mm. 
long). 

(b) s i m pie b e n t 
spiny spindles 
0*021 mm. long. 

(«) Coenenehym a— Dark brown 
fusiform, slightly 
bent. 

(b) Verruca) — those 
at apex — basal por¬ 
tion geniculate, 
flattened and very 
rough, often 
branched. 

Similar to those of 
A. grayi, blit the 
large spicules are 
not branched at 
the base. 


Notes. 


i 
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Paramuncea indica, n. sp. Plate III. fig. 3 ; Plate IX. fig. 20. 

This species is represented by a single specimen, which consists of two stalks 
rising from a tubular basal portion. The stalks arc simple, except that one gives 
off a branch at right angles which terminates in a slight club-shaped ending formed 
by three diverging polyps. 

The axis, dark brown on the outside, with a lighter core, is about 1 mm. in 
diameter at the base. It is purely horny, showing no trace of effervescence when 
treated with acid. The verrucas arise from three surfaces of the stem, and are so 
arranged that the verrucas of one row alternate with those of the other rows. They 
are bluntly conical in shape, and have their spicules irregularly arranged. 

The polyps are almost completely retracted, but in several cases the tentacles 
form a dome-shaped projection above the mouth of the calyx. The tentacles are 
well protected by spicules arranged as a crown with points. There are three to 
four rows on the crown. The lower portion of the polyps contain ova and 
embryos . 

The single branch and the two stems end in blunt points round which three 
divergently projecting polyps are arranged. 

The surface of the whole specimen is rough, with projecting spicules. 

The following measurements were taken of the length and breadth of the 
spicules in millimetres : 

1. Spindles, either straight or curved, with prominent rough warts, 0*6 x 0*1 ; 

0*5x0-12; 0-41x0-12; 0-35x0*08; 0*3x0*06. 

2. Tri-, <juadri-, and sex-radiate forms : 

Triradiate, 0*4x0*2 ; 0*3x0*2; 0*25x0*2. 

Quadriradiate, 0*4x015 ; 04x0*3; 0*35x0*17; 0*25x0*15. 

Sexradiate, 0*45x0*l8 ; 0*3x0*2; 0*3x0*12. 

3. Irregular forms, many of which may be regarded as spindles, with a foliar 

expansion on one side : 

0*6 mm. in length with foliar expansion length by breadth in mm. 0*12x0*12. 

0*5 mm. „ „ ,, „ ,, 0TGx0*08. 

0*5 mm. ,, „ „ „ „ 0*14x0*07. 

0*3 mm. ,, .. „ „ „ 0*14x0*06. 

This species is nearest P. (equatorialis, but the anthocodial armature is much 
less elaborate, and the spicules differ in detail. 

Locality: Vndamans; 265 fathoms. 
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Acanthomuncea ramosa, n. g. et ,sp. Plate V. figs. 1,4, and 8 ; 

Plate IX. fig. 5. 

This new genus is established for two interesting specimens in which the axis 
is horny, solid in the older parts, but hollow and very soft in the younger portions. 
The colony is branched in one plane, but small twigs may arise at right angles to 
the plane of branching. The branching is irregular, but often alternate The 
coencnchyma is thin, like rough bark, with imbricating scales. The verruca; occur 
on all sides of the axis, either closely or at moderate intervals, usually leaving the 
dorsal surface free in the older portions of the stem and branches. The tentacular 
portion of the retracted polyp forms a prominent conical operculum. The verrucas 
are prominent, upright, almost cylindrical, with the spicules arranged in rows (some¬ 
times slightly irregular) ending in eight points. The spicules of the verruca? are 
irregular plates with a projecting spine, irregular discs with divaricate edges, elon¬ 
gated forms with broad bases, and a few irregularly branched rods. Those of the 
genera] coenenchyma are irregular discs, fiat bars, and spindles with a large foliaceous 
expansion about the middle of one side. 

This genus seems to be related to Placogorcjia , but differs from it in the 
thinness of the coenenchyma, in the size of the verruca?, and in the tentacular 
operculum. 

More detailed Description . 

The genus is represented by a large greyish-black, upright, fan-shaped colony, 
27 cms. in height, with a maximum width of 23 cms. 

The base consists of a Hat spreading stolon -like portion which surrounds a 
fragment of Pleuroeorallium. Almost at its origin the main stem gives off a 
branch at right angles. The branching is in one plane, and for the most part 
roughly alternate, though this is broken through, either by two branches alternating 
with one, or by an approximation to the dichotomous type. At the tip of a 
branch there arc two or three verruca?. 

The thin basal portion is remarkable in having single polyps scattered over its 
surface, and in giving off' a small branch from the under surface which lies in 
the same plane as the main colony, but has its apex directed in the opposite 
direction. 

The axis is horny, 575 mm. in diameter near the base. It is solid in the 
lower part, but soon becomes hollow. At first the central tube is of small diameter, 
but it gradually increases in size till in the younger branches and twigs the walls 
beeome so thin that a slight touch compresses the tube and puts the walls in 
eoutact with oue another. The axis is easily broken, and has its surface, at 
least in the main stem and branches, marked by a number of longitudinal 
striations. 
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The verruca) are prominent, almost cylindrical, at right angles to the surface, 
about 2'3 mm. in height, with a basal diameter of 1’5 mm. The wall of the 
verruca is composed of scalc-like spicules arranged in rows and furnished with 
blunt projecting points. The tips of the rows form eight points encircling the 
base of the tentacular operculum. 

The anthocodim are not capable of complete retraction ; the tentacular part 
when in rest lies on the top of the verruca and forms a conical operculum. The 
spicules arc arranged in a crown and points. The crown consists of a ring of 
transverse spindles three deep ; each point forms a triangle, the sides of which are 
formed by two large spicules with the basal ends diverging in golf-club fashion 
and resting on a spicule shaped like an inverted U. In nearly all the points there 
is a third spicule in close connection with the sides of the triangle. 

The general ctenenchyma is thin and practically composed of large irregular 
imbricating scales. Id the younger parts of the branches the e<enenchyma spicules 
are somewhat longer and less scale-like. 

The spicules of the antliocodim are spindles, straight or curved, with spiny 
projections. They vary in length from 0‘2 to 0*8 mm., and in width from 0'03 to 
0*06 mm. 

The spicules of the verruca) are irregularly shaped plates with a projecting 
spine, irregular discs whose surface is covered hy papilhe and whose edges are 
divided into branched protuberances, elongated triangles with broad bases which 
are divided into several branched prominences, and a few irregularly branched 
rods. The following measurements were taken of length and breadth in 
millimetres : 

1. Plates, 0 ‘05 xO‘G ; 0'8x0'5; 0'75x0'4; 0'7x0'3. 

2. Discs, 07x0‘G ; 0‘5x0‘35; 0‘5x0‘3. 

3. Elongated triangles, 0 - 7x0'5 ; 0'Gx0 - 25; 0 - 5x0‘3. 

4. Rods, 0'GxO’l 7 ; 0‘5x0'll. 

The spicules of the general cceneneliyma arc flat bars, irregular discs, and 
spindles with a large foliar expansion on one side. All are covered by rough warty 
papillae. Their measurements, taken as above, arc as follows : 

1. Flat bars, 0 - 8 x0’25 ; OTxO^; O‘GxO‘2; 0‘4x0T. 

2. Irregular discs, 0'Gx0*4 ; 0‘4x0‘2G; 0 - 4x0'2; O'SxO^. 

3. Spindles, 0'7 xO'12 across the arm, and 0'3 across the foliar expansion. 

0-Gx()-l „ ., 0-25 

OAxO-l „ ,, 0-2 

Locality : Station 284 ; 7° 55' N., 81° 47' E. ; 5UG fathoms. 
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Acanthomuricea spicata, n. sp. Plate I X. fig. 12. 

A small complete colony 55 mm. in height, greyish-white in colour. 

The branching is mainly in one plane, but small twigs with two or three 
polyps arise at right angles to this plane chiefly from the main stem. The 
branches arise alternately at wide intervals. There is a flat spreading basal 
attachment. 

The axis is horny, cylindrical, and marked by longitudinal strife. Its basal 
diameter is 1 mm. 

The verrucas are crowded, and occur all over the stem and branches 
without any obvious arrangement. On one branch they leave a bare strip along 
one side, and bare patches are seen here and there on the stem. There are 
clusters of verrucas at the origins of small branches, and there are always two 
divergent verrucas at the tips. The polyps are long, 27 mm. in height even in 
the partially retracted condition. On the lofty conical authocodiaa the spicules 
are arranged in a crown with long points. The crown consists of four to five rows 
of small transverse spicules ; each point has three spicules, two converging and one 
in close connection. On the aboral surface of the tentacles there is a narrow band 
of longitudinally arranged spicules, and there are smaller forms closely packed on 
the sides and directed towards the bases of the pinnules. 

The verrucas are from L - 8 to 2‘2 mm. in height and formed of broad spicules, 
the upper ends of which project slightly and produce a rugged surface. 

The rough bark-like coeueuchyma is formed of one layer of rough scales — like 
ctenoid fish scales—which are dovetailed into one another. 

The spicules of the verruca; and of the anthocodias consist of plates with a spine, 
irregular discs, elongated triangles with broad bases, rods, spindles, and golf-club 
forms. All are covered by warty protuberances. The following measurements 
were taken of length and breadth in millimetres : 

1. Plates, l-OxO‘45; O'OxOA. 

2. Discs, 0-85x0-55; 07x0-35. 

3. Triangles, 0‘9x0"4 ; 0"8x0-3. 

4. Rods, 0-Gx0T ; 0-5x0-06; 0-3x0‘05. 

5. Spindles, O'OxO-09 ; OAxO'OG. 

6. (folf-club forms, 1-1 x 0-12 ; 0’9x0-l. 

Ihe spicules of the coeueuchyma arc spindles with large expansions (sometimes 
foliar) on one side, irregular discs, and somewhat flattened liars. Their measure¬ 
ments are : 

1. Spindles, l'0x02; 0-8x0’2. 

Foliar expansion of spindles, ()-4x0 - 12 ; 0'2x0'23. 

2 . Discs, O'GxO-4 ; O‘OxO-35; OAxOA. 

3. Bars, 0-5x0-19; OA5xOA75. 
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They are all covered by very rough warty protuberances. 
Locality : Station 333 ; G° 31' N., 7t)° 38" 45" E. ; 401 fathoms. 


Anthogorgia verrilli, n. sp. 

A complete whitish colony, 140 mm. high and 30 mm. broad, attached by a 
flat expansion to a small fragment of rock. 

A slightly sinuous main stem gives off branches irregularly in one plane. 
The first branch arises at a distance of 70 mm. from the base, and a 
second alternating with it 5 mm. higher. For 30 mm. the stem is bare, and 
then come four branches, irregularly disposed, two on each side. After another 
15 mm. of bare stem there are other two alternate branches. The branches 
arise at angles varying from 30 c -90°. Some of the primary branches bear 
secondaries. 

The axis is brown at the base, golden yellow in the branches. Its texture 
is very soft. 

The verrucas are few and scattered. A typical example is 2*25 mm. high, 
1 mm. in diameter. It consists of a cylindrical body on which the spicules are 
irregularly disposed. The body is surmounted by an overlapping dome-like oper¬ 
culum, consisting of crown and points. The crown spicules are arranged in two 
(or three) transverse rows ; the sharp points consist of eight pairs of spicules which 
converge so as to enclose very small apical angles, sometimes with a smaller spicule 
between them. 

The polyps are completely retractile within the verruca?, the tentacles being 
infolded. On the aboral surface of the tentacles the spicules are arranged in two 
converging longitudinal rows. 

The ccenenehyma is fairly thick, with large transparent spicules irregularly 
arranged, and in some cases visible to the naked eye. 

The spicules are straight or curved spindles densely covered with warts, blunt 
or tapering at the ends. The following measurements were taken of length and 
breadth in millimetres : 

C<enenehyma spicules, 1*8x0*175; l*5x0*2; 1*3x0*15. 

Tentacle spicules, 0*2x0*02 ; 0*175x0*015; 0*15x0*02. 

Verniks diagnosis of the genus Anthogorgia, so far as it is known to us, is 
somewhat vague. It reads ns follows : 

“ Colony branched with slender elongated branches : polyp calyces strongly 
projected, of a tubular form, with an eight-rayed operculum consisting of a thin 
ectoderm in which long spindles arc embedded at various angles. CNenenchyma 
thin, with large warty spindles.” 

As it seems possible to include our specimen in the genus Anthogorgia we 
have done so, rather than add to the already long list. 
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As Studcrs Anthogorgia japomcct has only a tentacular operculum, we do 
not think that it should have been referred to Verniks genus. 

Locality: Andamans; 270—45 fathoms. 


Calicogorgia investigatoris, n. g. et sp. Plate IX. fig. 10. 

It is not without much hesitation that wc have established this new wnns. 
The specimens on which it is based are difficult to deal with, and they seem to 
belong to two species. In the form of the calyces and in the nature of the spicules 
they approach Anthogorgia , somewhat vaguely defined by Verrill; but in the 
arrangement of the spicules on the verrucas and in the nature of the operculum 
they are quite distinct. In some respects they suggest Muricella , but they are 
separated by the nature of the spicules and the size of the polyps. We have there¬ 
fore referred them to a new genus, Calicogorgia , probably related to Anthogorgia ; 
the principal differences between the two genera are stated in the following tabic : 


n th ogorgia , Verrill. 

Verrucas arranged in spirals. 

Operculum composed of spicules em¬ 
bedded at various angles. 

Spicules on the verrucse irregularly 
arranged. 

Operculum may be inside the margin of 
the calyx. 


Calicogorgia , n. g. 

Verrucas lateral, with occasionally one or 
two on the other surfaces. 

Opercular spicules distinctly arranged 
in a crown and points. 

Spicules on the verrucas arranged in 
eight bands, each of two rows. 

Operculum forms a dome on the tip of 
the calyx. 


The following diagnosis of Calicogorgia may be given : 

Colony branched in one plane, with polyps arranged principally on the lateral 
surfaces of the branches. Branching irregular, but approximately alternate. 
Verruca prominent with spicules in eight bands and with a toothed margin. 
Operculum a prominent cone, consisting of a crown and points. Spicules of the 
ccenenchyma and of the verruca are warty spindles either straight or curved. 


More detailed description of C. investigatoris. 

A greyish-white colony, with a faint tinge of pink, 97 mm. in height and over 
100 mm. in width. A specimen in the littoral collection is 235 mm. in height, 
205 in width, with an axis 3*5 mm. in diameter near the base. 

The colony is branched in one plane. At a distance of 14 mm. from the base, 
the main stem divides into two principal branches which give rise to the secondary 
branches and twigs, the secondaries arising in a roughly alternate manner. The 
verrucae are arranged on the younger branches in a single linear series on the two 

lateral edges, but here and there, especially on the older branches, tliev are present 
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on the other two surfaces. The tips of the twigs and branches are occupied by 
two divergent vcrnicic with a small interval between them. There is a flat spread¬ 
ing basal attachment. 

The axis is altogether horny, dark brown in colour, hollow in the younger 
parts. It is marked superficially by a peculiar network with pits in the 
meshes. 

The polyps are long, 4 mm. in height, even in a somewhat retracted condition. 
Ova are abundant, and are arranged in a loose necklace on the mesenteric bands. 
The lion-retractile portions of the polyps are wider than the apices of the verruca?, 
and stand out like domes. The spicules on the anthocodiee are arranged in a crown 
and points; the crown consists of 3-5 (usually 4) rows of slightly curved warty 
spindles; each point is triangular in form, and consists of one basal spicule 
and three pairs of converging spicules, of which the two outer pairs reach 
to about the same level. At the apex of the triangle there are some minute 
spicules. 

On the aboral surface of the tentacles there is a band of longitudinally 
arranged small spindles, with a few arranged transversely. 

The verm cm are conical in shape with a broad base, and are slightly flattened 
in the plane of branching. The spicules are arranged in eight bands, each of which 
consists of two rows of converging spicules. The points of the bands project a 
little at the top of the verruca. The verrucae vary in length from 1*9-3 mm., and 
have a basal diameter of slightly over 2 mm. 

The general ecenenchyma is thin, and allows the dark brown axis to shine 
faintly through the coating of long spindles. 

The spicules of the polyps and verruca? are spindles, straight or slightly curved, 
covered by warty protuberances. Several of the smaller forms have sharper spme- 
1 ike processes. The following measurements were taken of length and breadth in 
millimetres : 

1*4x0-18; 1-2x0-22; 0-7x0*15; 0-4x0*03; 0TGx0*04. 

The spicules of the ecenenchyma arc shorter and thicker warty spindles. 
Their dimensions are : 

0-9x0-10; 0-8x0*12; 0-20x0*00; 0-10x0*05. 

Locality : Station 240 ; 11° 14' 30" N., 74° 57' 15" E. ; 08-148 fathoms. 


Calicogorgia rubrotincta, n. sp. Plate IX. fig. 9. 

This species is represented by two complete reddish colonies, 139 and 90 mm. 
in height, 88 and 04 mm. in maximum breadth. 

The main stem rises from a flattened basal portion. The axis is dark brown, 
cylindrical, with a diameter of fully L mm. It shows no effervescence when treated 
with acid, and is formed of layers of dark brown horny fibres with a core of a 


lighter colour. Towards the tip of the main stem and of the branches it becomes 
very flexible and thread-like. 

The stem, after giving off a branch, divides into two principal portions, one of 
which predominates. The secondary branches arise from all sides of the main 
branch, thus giving a somewhat bush-like appearance to the colony. 

The verruere are prominent blunt cones, and arise perpendicularly. They are 
arranged alternately on the lateral faces of the stem and branches ; but here and 
there this arrangement is disturbed by the occurrence of a few on one of the other 
faces. 

The spicules in the verrucse project slightly. On the tentacles there are 
colourless spindles arranged longitudinally, and there is a basal collaret formed of 
one or two rows placed transversely. 

The spicules of the general ccenenehyma are of two types. 

1. There are large spindles, either straight or curved, covered with rough 
warts. They vary considerably in size, and may be simple or forked at one end. 
Their dimensions, length by breadth in millimetres, are : 

3*4x0-55; 2x0‘33; 1-22x0*3; 0*9x0*175. 

They are dark red, light pink, or colourless. 

2. There are smaller spindles, either straight or curved, with fewer and 
simpler warts. These are usually colourless, but may be pink or light red. They 
vary in length from 0*2-0*5 mm. and in breadth from 0*03-0*1 mm. 

I he two sets of spicules shade into one another, and intermediate stages are 
not infrequent. 

Locality : Bay of Bengal ; 88 fathoms. 


Placogorgia indica, n. sp. 

An incomplete specimen of a light brown colour, 120 mm. in height. 

The branching is on the whole in one plane, but a stump is seen near the 
lower end of the stem which rises at right angles to the plane of branching. The 
branches are irregular, five rising from one side and three from the other. The 
larger branches give oft smaller branches, repeating the same arrangement. The 
basal portion is wanting. 

The axis is horny, dark brown in colour, with a lighter core which exhibits no 
sign of effervescence when treated with acid. It is somewhat oval in section, and 
has its surface marked by discontinuous longitudinal ridges. In the younger 
portions it is light yellow and soft. 

The verrucoe are arranged on three sides of the stem and branches, leaving 
one surface entirely free throughout the whole length. They are short and 
truncate (about 0*5 mm. in height), and have a number of projecting points round 
the apex. 
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In the wall of the verruca, the spicules are arranged longitudinally, and many 
have a broad end formed of two diverging processes. 

In the anthoeodhe the spicules are arranged in a crown and points. The 
crown consists of tour rows of spicules, the triangular points consist of two con¬ 
verging spicules, sometimes with one in between, with the apices directed towards 
the base of the tentacles. 

The spicules of the polyps and verrueae are (l) simple spindles, straight or 
curved ; (2) spindles with a foliar expansion on one side ; and (3) spindles or clubs 
with a branched foliar expansion at one end. 

They are all covered by rough warty protuberances. The following measure¬ 
ments were taken of length and breadth in millimetres : 

1. Spindles, 1*2 x 0*2; l*0x0*2; 0*8x0*12; 0*4x0*00; 0*4x0*05. 

2. Spindles with foliar expansion on the sides, 0*9 x 0*2, with foliar expan¬ 

sion 02 x 0*2; 0*7x0*13, with foliar expansion 0*2x0*12; 0*5 x 0*12, with 
foliar expansion 0*2 x 0*2. 

3. Spindles or clubs, 1 *0x0*3; 0*8x0‘4; 0‘5x0‘3; 0‘4x0‘3G in maximum 

diameter. 

The spicules of the stem are spindles either curved or straight, with many 
rough warts, and often divided at the ends. Their dimensions are : 

1*1x0*15; 0*7x0*15; 0*5x0*l; 0*4x0*04. 

Locality: Andamans; 270-45 fathoms. 


Placogorgia orientalis, n. sp. 

An incomplete specimen, 83 min. in height. There is a slightly conical basal 
attachment, from which the main axis arises. The branches lie in one plane, and 
arise irregularly, in some parts alternate, in other parts not. The axis is horny, oval 
in section, and dark brown in colour, with a lighter core in the younger branches. 

The verruca) are arranged in a linear series, on each lateral edge of the stem 
and branches, those of the one series alternating with those of the other. There 
are always two at the tip of a twig. The anthoeodhe can be retracted within the 
verruca margin. The anthocodial spicules are arranged in a crown and points ; 
the narrow crown consists of four transverse rows ; each triangular point consists 
ol two spicules diverging slightly towards their base and of one or two others 
alongside of them. 

The vemicre are short and conical, almost alternate, 1 mm. in height, slightly 
truncated at the tip. Their wall is formed of scale-like spicules, with those in the 
upper row slightly more spindle-shaped. They show considerable diversity as 
regards the size and shape of the spicules, but these are always .similar to those of 
the general ctenenehyma at the same place. They can close in so as almost to 
hide the completely retracted anthoeodue. 


(i ( J 


The general eoenenchyma is thiu, and is practically composed of imbricating 
scale-like spicules. On some parts of the stem and branches they are more spindle- 
shaped. In most parts the axis shines through the ecenenchyma, but towards the 
tips of the branches this transparency diminishes and finally disappears. 

Hie spicules are oval scales, spindles either thick or slender, irregular scales, 
very irregularly branched spindles, and club-shaped forms with much branched folia. 

This species differs from l\ atlantica in having more prominent and less 
crowded vcrrucse, and also in the details of the spiculation. 

Locality: Andamans; 270-45 fathoms. 


Astrogorgia rubra, n. sp. Plate V. fig. 10. 

A portion of a reddish colony, 65 mm. in height. It consists of ,a main axis, 
from which two branches arise. The larger branch arises at a distance of 30 mm. 
from the base, is 50 mm. in length, and bears a secondary branch. 

The axis is horny, spirally twisted, chambered, and brownish in colour, with 
a white core. 

The polyps are completely retractile within dome-shaped verrnem. On the 
smaller branches the verruca) are disposed in a regularly alternate manner ; on the 
larger branches they are almost opposite, and the spiral twisting of the axis makes 
it appear as if the verruca) occurred on all the four sides. The bare part of the 
stem on each side is occupied by a longitudinal groove, spirally twisted. 

the verruca) are prominent and dome-shaped when the polyps are completely 
retracted, but truncated cones when the polyps are partially retracted. The apical 
margin of the verruca is marked by eight points, and there are eight opercular 
parts, each composed of a few large spicules. 

the ecenenchyma is fairly thick, and has a granular appearance due to the 
arrangement of the spicules. They are all of a pink colour, somewhat diverse in 
shape, and arranged in two layers. The inner layer is composed of (l) long thin 
warty spindles disposed longitudinally, and varying in length from O’S-OA mm., 
and in width from 0‘015~0'002 mm. ; and (2) of short, thick, slightly warty blunt 
spindles, from 0’2 mm. to 0’25 mm. in length, and from 0’04 mm. to 0 - 05 mm. in 
width. 

The outer layer is composed of (l) small warty clubs, on an average 0'08 
mm. in length by 0 - 93 mm. in width ; and (2) irregular double clubs placed 
perpendicularly to the surface, about O'OS mm. in length by 0'04 mm. in width. 

On the tentacles there are longitudinal rows of short, thin, slightly warty 
spindles, which vary in length from 0-09-0‘f mm., and in width from O OOS-O’Ol mm. 

Locality : Station 218 ; 6° 55' C" N., 72 55' E. ; 210 fathoms. 
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Acamptogorgia bebrycoides, vou Koch. Plate VI. figs. 4 and 5. 

[ = Mv vicca behryeoides , von Koch (1887), p. 52.] 

Llie colony is branched in one plane, with frequent anastomosis. There is a 
slightly conical basal attachment, with a Hat, spreading margin. The main stem 
divides into two principal branches at a point 4*5 mm. from the base, and these 
give ofi branches from the two opposite sides in a very irregular manner. Between 
the origins of the larger secondaries smaller twigs or branches arise which do not 
usually divide, but only bear polyps. The branching is continued till branches 
of the fifth order are reached. 

The axis is horny, and somewhat oval in section. 

The polyps are arranged irregularly, chiefly on three sides, most abundantly 
on the lateral surfaces. The -infolded tentacles form a fairly high spiculate oper¬ 
culum which rests on the top of the verruca. The anthocodial spicules are 
arranged in a crown and points; the crown consists of 2-3 rows of transverse 
spicules; the points have two pairs of converging spicules at the base, and from 
the tip of these several run longitudinally upwards. 

The verrucae are high, almost cylindrical, slightly smaller in diameter at the 
tip. They are formed of spicules identical with those of the general ccenenchyma, 
and have a height of 1*75 mm. 

The general ccenenchyma is fairly thick, and has a peculiar appearance, due 
to the projecting globular-like ends of the spicules. 

The spicules are of three types : (1) warty spindles, either straight or curved; 
(2) irregular branched spindles, with large flat foliar expansions, somewhat re¬ 
sembling the “ Blattkeulen ” of PJexaurct\ and (3) a few irregular quadriradiate 
forms. The following measurements were taken of length and breadth in 
millimetres : 

Spindles, 0*5x0*06; 0*4x0*06; 0*2x0*02. 

Irregular forms, 0*25x0*2; 0*2x0*175; 0*12x0*11. 

The foliar expansions are very irregular, appearing in some cases to be the 
expanded branches of the main spindle, in other cases consisting of several branches 
iused together. They may be nearly smooth at the edges, or produced into a 
number of spines. The last type presents a very peculiar appearance, with rough 
tubercles on the simple branches and stem, with warty protuberances and irregular 
ridges on the foliar expansions. 

Locality : Station 246 ; 11° 14' 13" N., 74° 57' 15" E. ; 68-148 fathoms. 

Previously recorded from the Mediterranean and the Azores. 
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Acamptogorgia bebrycoides, von lvoch, var. robusta, n. Plate III. 

figs. 7 and 8. 

The colony is branched in one plane, most of the branches being given off 
at one side. The tips of the twigs are somewhat club-shaped, and occupied by 
three polyps. The general cceneuchyma is rough in appearance. There is no 
trace of a basal attachment. 

The axis is horny, yellowish in colour, and marked by a number of longi¬ 
tudinal striae. The centre is composed of chambers separated from one another by 
transverse walls, and containing a whitish substance which gives little or no trace 
of effervescence when treated with acid. The cavity is not quite central, but lies 
sometimes nearer one side, sometimes nearer the other. 

The polyps occur all over the surface of the main stem or branch. The 
verrucas are almost cylindrical, but somewhat squat, 1*5 mm. in height, with 
a basal diameter of 1*3—1 ‘7 mm. A number of spines project round the 
apex. 

The retracted anthocodise bear an almost hidden low conical eight-raved 
operculum, which is formed by the infolded tentacles. The spicules on the 
anthocodire are arranged in a crown and points; the crown consists of 2-3 trans¬ 
verse rows ; the points have their spicules en chevron , with a number of short, 
curved spicules at the base of each triangle. 

The cceneuchyma is thick, and has an arenaceous appearance. 

The spicules of the anthocodise are spindles, straight or curved, and covered 
by warty projections. Several are thickened at one end, and present a club- 
shaped appearance. The following measurements were taken of length and 
breadth in millimetres : 

0*6 xO‘1 ; 0*45x0*04; 0*2x0*03; 0*15x0*02. 

The spicules of the general cceneuchyma and of the verruese are (l) spindles, 
straight or curved, with warty projections, or with large, thorn-like projections 
covered by warts; (2) incipient quadriradiate forms; and (3) irregular forms, 
with two or three rays at one end. Their dimensions, taken as above, are : 

1. Spindles, 0*6x0*046; 0*5x0*04; 0*45x0*04. 

2. Quadriradiate forms, 0*4x0*25 ; 0‘3x0‘2. 

3. Irregular forms, 0*4x0*2 ; 0*3x0‘2. 

The last kind of spicule is extremely irregular; some seem to be almost fiat, 
with large processes extending from the edges; others seem to be plates, with 
spines projecting from them. 

Locality : Station 333 ; 6° 31' N., 79 c 38' 45" E. ; 401 fathoms. 


72 


Name. 


Annnjitogoryia frit 
tiromiy (it 1 nn mi os. 


A. acanthodoma, 
Germanos. 


A. horridii) Hickson. 


A.tuberculatfiyllWes. 


A, <pinosfty TTiles. 


A. arbuscuhi , (Jrav 
MS. (Wright and 
Studer). 


A.ftUernans, Wright 
and Studer. 


COMPARATIVE TABLE OE 


Branching. 


Tree-like, in various 
]danes, angles 40- 
00". Two terminal 
polyps. 


Cceuencliyma. 


Fairly thick, very 
rough, with spie- 
ular waits, large 
rough spicules, 
vei v coherent . 


Verruca 1 . 


Cylindrical or wart¬ 
like, spirally ar¬ 
ranged, very 
th ick 1 y distri¬ 
buted, sometimes 
in groups of three 
to live. 


Polyps. 


Small, quite retract¬ 
ile, mouth circular 
with a frieze of 
parallel spines slop¬ 
ing inwards. 


Few branches, tree- Thin, 
like, in one plane, 
stem and bran dies 
of almost the same 
thickness, cylindri¬ 
cal, branch angle 
GO-85°, twig angle 
58°-70°. 


Cylindrical or trun¬ 
cate, conical, spir¬ 
ally arranged, 
with eight spines 
projecting very 
much at the aper¬ 
ture. 


White, quite retract¬ 
ile, with high conical 
o] >ereul u m of sixteen 
spicules in pairs on 
the tentacles, each 
like a long boot; also 
small spindles, rods, 
etc., on the tentacles. 


Not in one plane, Thin, and bristling Not prominent, hut 
nearly at right with spines. surrounded by a 

angles, apparently , . crown of spines, 

dichotomous. 


Few branches in one 
plane. Two ter¬ 
minal laterally 
placed polyps. 


Branches arise at 
angles of from GO - 
90 . Two opposite 
polyps at tips. 


Branched in one 
plane, branches 
thickened at the 
ends and forming 
an angle of 45°-50° 
with the stem. 


Slightly branched 
from two opposite 
sides, angle of 
branching 70 -80°, 
terminal blanches 
thickened towards 
the apex. 


Thin, rough, 
“lumpy,” owing 
to projecting fol¬ 
iar expansions of 
the spicules. 


Fairly thick, and 
very rough. 


Rather thick and 
rough. 


Thick and rough. 


Low, cylindrical. 


Cylindrical. 


In shape cylindrical 
or bluntly conical. 


Blunt, conical. 


Closely placed on 
three sides of the 
stem and branches 
leaving the back 
free ; with low coni¬ 
cal operculum. 


Chiefly on the sides 
of the branches at 
intervals of 2 mm. ; 
with low conical 
operculum. 


In spirals of three at 
intervals of 1-1'. r * 
mm., but closely 
packed at apices; 
operculum forms a 
low cone. 


Sparsely scattered on 
the stem, more 
thickly on the 
branches, crowded 
atapices; operculum 
low and conical. 
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SPECIES OF AC AM PTOGORGI A. 


Axis. 


Spicules. 


Colour. 


Horny, yellow brown Irregular warty plates or spindles with long I Deep red. 
to yellow, glisten- vertical process, digitate in verruca) and 

ing, longitudinal larger ; the warts and tubercles are always 

stria?, rigid to granular, 
flexible. 


Rigid, horny, yellow, A basal tubercuiate piece or plate parallel 
with white core, to the surface, with a vertical tubercuiate 

quite translucent, process; also small irregular spindles, 

chambered, rigid some almost double; verruca spicules 
except in twigs. have a spindle-base transversely disposed 

and a vertical projecting shaft. The 
tubercles are never granular. 


Whitish to grey. 


Horny, black or 
brown, with core 
divided iuto cham¬ 
bers by vertical 
partitions. 


Tripods with rough tubercles on legs and 
smooth projecting spines; in calyces two 
limbs to each spicule, in ccenenchyma 
three, four also found ; the limbs may be 
foliaceous and so interlock ; also slightly 
bent tubercuiate spindles. 


Horny, brown in 
older parts, white 
at the apices. 


Spindles slightly bent, with spiny warts 
along one side, and, oil the convex side at 
one end or about the middle, complex 
foliar prominences. In collaret, curved 
spindles with few spines; in operculum, 
flat spiny spindles arranged in eight groups 
of three. 


White. 


Horny, brown, with In polyps, three-rayed with foliaceous expan- 
the central core sions from two of the three rays ; the third 

divided into cliam- a spike standing perpendicularly to the 

hers. others. In ccenenchyma, bent spindles 

with short branched expansions on the 
convex side, and also smaller forms of the 
polyp spicules. 


Light brown. 


Horny, brown, not 
longitudinally stri¬ 
ated, slightly flat¬ 
tened on the stem, 
flexible in branches 
and soft. 


In ccenenchyma, bent spiny papilliform 
spindles, frequently with" short foliar 
expansions. In calyces, three-rayed stars ; 
in collaret, roughened spindles truncated at 
one end. 


Stem brown, 
oral region of 
polyps with 
violet tint. 


Horny,feebly flexible. In ccenenchyma, curved spicules, frequently Whitish, 
yellowish-brown. with foliar prominences. In calyces, tn- 
radiate with third ray shortened and with 
a bifoliar appendage with dentate margins. 

In collaret, long-curved spicules with few 
spines. In operculum, flat, spiny, and 
armed at one end with smooth projections. 


IO 


N otes. 


With considerable re¬ 
semblance to Acam- 
ptogoryia (Muruea) 
bebrycoides , von 
Koch. 


Verruca? very like 
teasel heads. 


Similar to A. fruti - 
cosa , Germanos, but 
polyps larger, and 
quite distinct in 
colour. 
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Name. 


\ camployoryia atra , 
Thomson and 
Henderson. 


A. bcbnjcoides , G. 
von Koch. 


,4 behrgcoides , G. 
von Koch, var. 
n. 


/I. cirri am , n. sp. 


I. xpzriosu, Hiles, 
var. eeylonev&i 

Thomson and 
Henderson. 


A. gracilis , Thom¬ 
son. 


A. rubra, Thomson. 


COMPARATIVE TABLE OF 


Branching. 


Confined to one 
plane ; branches 
arise at right angles, 
but bend upwards 
and run roughly 
parallel to the main 
stem. 


Branched in one 
plane, with frequent 
anastomosis. 


Branched in one 
plane ; branches 
mostly arise From 
one side. 


Irregular; branches 
arise from two or 
three sides; there 
may be abundant 
anastomosis. 


Profusely branched 
in one plane ; anas¬ 
tomosis common. 


Branched in one 
plane ; twigs arise 
almost at right 
angles. 


CVenenchyma. 


F airlv thick; 
globular-like ends 
of spicules pro¬ 
ject. 


Rough; thick. 


Rough, thorny, 
bristling with 
projecting spines. 


Thin, and very 
rough in appear¬ 
ance under the 
lens. 


Rough, with sharp 
projecting points. 


Thin, and very 
prickly. 


Verruca. 


Stand perpendicu¬ 
larly at intervals 
of about 2 mm. ; 
three ur four 
occur at tips of 
branches, but 
none terminal. 


High, almost cylin¬ 
drical. 


Almost cylindrical, 
but somewhat 
squat ; a number 
of spines project 
around the apex. 


Prominent, 3 mm. 
in height, with a 
basal diameter of 
2 min. 


Low, 0 8 mm. in 
height, with a 
basal diameter of 
h C mm. 


Stand perpendicu¬ 
larly to a height 
of about 1 mm. 
At top there is a 
ring of spicules in 
two rows. 


Small, and arise at 
right angles to 
the axis. 


Poly] is. 


Restricted to the 
lateral edges of 
stem and branches, 
but here and there 
on back and front. 


Chiefly on three 
sides, most abund¬ 
ant on lateral sur¬ 
faces ; operculum 
fairly high, spicules . 
arranged in crown 
and points. 


Occur all over the 
surface ; operculum 
low, conical, almost 
hidden. 


Arise irregularly 
from all sides ; 
operculum high, 
conical, crown con¬ 
sists of four rows, 
and there are two 
converging spicules 
in each point. 


On three sides of the 
axis ; operenlum 
conical. 


Ma)' occur on all 
sides, hut are mostly 
lateral, sometimes 
opposite, sometimes 
alternate, a n d 
branch ends in a 
pair; opercular 
covering consists of 
eight pairs of curved 
foliaceous spindles. 


Alternate or sub- 
opposite ; two occur 
side by side at the 
end of a branch. 
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Axis. 


Spicules. 


Colour. 


Notes. 


Horny, almost black 
at base, but light 
brown in younger 
branches. 


Black. 


Horny, oval in sec- (1; Warty spindles, straight or curved ; (2) 
tion. irregular branched spindles, with large flat 

foliar expansions; (3) irregular quadri- 
radiate forms. 


Horny, yellowish, (1) Spindles ; (2) quadri radiate types ; (3) 
marked by a mini- irregular forms, 
her of longitudinal 
stride; chambered. 


Yellow, darker in 
older parts ; cham¬ 
bered by vertical 
partitions; ridged 
—spirally on main 
stem and branches, 
longitudinally on 
secondary branches. 


(a) Ccenenchyma ; (1) spindles straight or 
cnrved ; (2) curved spindles, with a foli- 
aceous expansion about the middle of the 
convex side ; (3) U-shaped and irregular 
forms ; ( b ) polyps—spindles and chibs 
with divaricate folia, covered by spines 
which stand either perpendicularly or are 
inclined to the surface of the spicule. 


Oval in section in (1) Triradiate, with large irregular processes 
older parts, cylin- in the angles which often fuse, thus leaving 

drical in younger plate-like portions with perforations ; (2) 

portions. modified triradiate forms ; (3) spindles 

and club-shaped half-spindles, curved or 
straight, either with very rough projections 
or fairly smooth. 


Near A, horrida , 
Hickson, but differs 
from it in the size 
of the polyps and 
in the size of the 
spicules. 


Dark near the 
base, but 
gradually be¬ 
comes lighter 
in theyounger 
parts. 


Horny, brown at 

base, yellow in 

twigs; chambered 
in some places. 


(a) Curved warty spindles, with a bidentate 
or otherwise toothed foliaceous part from 
the middle of the curve ; (b) clubs with 
irregularly expanded divaricate ends; (r) 
small irregularly stellate forms; ( d ) forms 
with four or more rays. 


Pinkish- red, 
with white 
papil la-like 
verruca?. 


Thin, yellowish. 


(a) Straight warty spindles ; (b) narrow 
curved spindles, smooth terminally, warty 
about the middle ; (c) large tri rad iate 
forms, very irregular ; (d) smaller and 
often simpler tri rad iate forms ; (e) small, 
very warty spindles, with a foliaceous 
expansion about the middle. 


Deep crimson. 
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Acamptogorgia circium, n. sp. Plate V. tig. 3; Plate IX. fig. 1. 

Two specimens, 10 cms. and 20 ems. in length. There are flat, spreading 
basal attachments. The branching is very irregular. In one specimen the prin¬ 
cipal branches are confined to one plane, and the secondary branches are either 
in that plane, or arise at right angles to it. Of the secondary branches, those 
that arise on the track of the principal branches curl round, and come to lie 
either in the plane of the primary branches, or again at an angle to it. so that 
the branches on a whole are arranged in three directions. There is also abundant 
anastomosis. In the other specimen the branching is even more irregular, the 
secondarv branches coming off from three sides; but there is no trace of 
anastomosis. 

The horny axis is yellow in colour, darker in the older parts and lighter in 
the younger parts, and as far as examined shows no trace of lime. The core is 
divided into a series of chambers by vertical partitions, a structure usually well 
seen in this genus. The surface of the axis in the main stem and branches is 
marked by a large number of spirally arranged ridges; in the secondary branches 
the ridges run longitudinally. 

The verrueje are prominent, arising irregularly from all sides of the stem and 
branches, and each is surrounded by a crown of spines. They reach a height of 
3 nun., and have a basal diameter of about 2 mm. 

In the polyp the spicules are arranged in a ring of four rows round the base 
of the operculum, and the spicules in the high conical operculum are placed cn 
chevron with two spicules in each point. 

The surface of the verrucae and general cnenenehyma bristles with projecting 
spines, so that the whole colony has a very rough thorny appearance, which 
suggested the specific name circium . 

The spicules of the polyps are spindles and clubs with divaricate folia, covered 
by spines which either stand perpendicularly, or are inclined to the surface of 
the spicule. The following measurements were taken of length and breadth in 
millimetres : 

1. Spindles straight or curved, 1*3x0*15; 0*9x0*075; 0*2x0*025. 

2. Clubs with folia, 0*9 L iu length by 0‘4-0‘7 across the folia. 

Many of the spindles have one end with spines arising perpendicularly to 
the surface, and the other end with slanting spines, especially in the curved forms. 
In tl le c In] >s, the length of the spine varies from 0*3-0‘G mm. 

The spicules of the general coeiienchyma are (l) spindles straight or curved ; 
(2) curved spindles with a foliaceous expansion about the middle of the convex 
side; (3) U-shaped spicules, and very irregular forms. The following dimensions 
were noted : 

Spindles from 0*3 0*G mm. in length, and from 0*02-0*05 in breadth. 
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U-shaped forms with a spread of 0*1-0*3 between the tips of the arms. 

This species is near Acamptogovgici homelet , Hickson, but differs from it in 
the size of the polyps and in the size of the spicules. 

The branches have much entangled foreign material, cjj. two specimens of a 
spirally coiled Solenogaster (lihopalomenm ejorgonophila /). 

Locality : Station 333 ; 6° 31/ N., 79 38 7 45" E. ; 401 fathoms. 


Acis spinosa, n. sp. Plate V. fig. 11. 

A small specimen, white in colour with a tinge of brown, 8G mm. in height 
and about 50 mm. in width. 

The branching is confined to one plane, and is very irregular. Between the 
origins of the large branches small twigs are given ofi bearing a few polyps. 

The axis is horny, about 3 mm. in diameter at the lower end, slightly oval in 
section, with its surface marked by longitudinal ridges. 

The polyps occur all round the stem and branches. In the anthocodhe there 
is a very rudimentary collaret formed of at most two rows of spicules, and at the 
base of the tentacles two spicules are placed side by side, with their lower ends 
resting on the collaret, thus forming a conical operculum over the infolded 
tentaeles. 

The verrucee are short, and the retracted anthocodiee lie almost completely 
hidden within them. They are formed of scale-like spicules, and a number of 
apical spines project from the uppermost row. 

The general ecenenchvma is thin and covered by large spicules, either spindles 
or elongated seales. 

The spicules may be divided into three groups: (1) fusiform, (2) modified 
fusiform, and (3) squamous. 

1. The fusiform spicules are usually straight, covered with rough warts, and 
have the following dimensions: from 0’2-0*7 mm. in length, from 0*07-0*2 
mm. in width. 

2. The modified fusiform spicules are very large, and usually have a number 
of monticular processes on one side. They vary in length from 0*4-2*5 mm., and 
in breadth from 0*2 0*05 mm. 

3. The squamous forms are very irregular in shape ; they have several 
sharp-pointed processes growing out from one side, and are covered by rough 
warts. The following measurements were taken of length and breadth in 
millimetres : 

1 *1x0*0 ; 0*7 x0*G ; 0*5x0*4. 

To the types of spicules already noticed there must be added : 

1. Club-shaped spicules bent at one end, with the long handle nearly or quite 
smooth, 0*5-0*55 in length by 0*1-0*12 in breadth ; and 
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2. Plate-like modifications of the squamous type, with an eccentric nucleus 
and with a large rough spine projecting from one side. Their dimensions are : 
0-7x0'3 ; 0*7 x 0*4 : 0*5 x0*3. 

Locality: Andamans: 270-45 fathoms. 


Muricella bengalensis, n. sp. Plate L fig. 8 ; Plate \ 111. fig. 2. 

A specimen of a rose-red colour, 33 mm. in height. 

The colony is branched in one plane; the branches are almost regularly 
alternate. There is a fiat-spreading base, and just above it the stem takes a half-S 
curve and then grows straight. The tips of the twigs are occupied by two 
divergent polyps. The axis is horny, with a faintly-striated surface, with a basal 
diameter of about L mm. 

The polyps occur on the two lateral surfaces of the stem and branches, and 
are irregularly alternate. On the anthoeodue the spicules are arranged at the 
base of the tentacles in inverted \ s, each formed of two converging spicules with 
their divergent bases resting on a transversely-placed spicule, which may have 
another lying close beside it. On the aboral surface of the tentacles there is a 
band of longitudinally arranged colourless spicules, 0*1 — 0*15 in length by 
0*02 in breadth. 

The verrucfe are short and truncated (about 1 mm. in height), built up of 
spicules arranged on the whole longitudinally. Pound the apex there are projecting 
tips of spicules. The general crenenchyma is thick, and contains long warty 
spindles either straight or curved, varying from transparency to pink and red. 
The following measurements were taken of length and breadth in millimetres : 

2*8x 0*3 ; 0*9x0*15; 0*36x0*07. 

Locality: Andamans; 270-45 fathoms. 

Vnother specimen is a brilliant red colony, 70 mm. in height by 45 mm. 
breadth, with a tendency to keep to one plane of branching. The polyps often 
appear alternate, but they are actually in a steep spiral. 

The etenenchyma is covered with large, rather broad, irregular spindles, 
covered with tuberculate warts. Some of them attain a length of over 2 mm. 
and a breadth of 0*4 mm. 

The verrucfe are steep truncate cones formed by similar but smaller spindles 
arranged longitudinally. The apical margin of the verruca is irregularly interrupted 
by the projecting ends of the spicules forming the wall. There is a tentacular 
operculum formed of whitish spindles without much definiteness of arrangement. 

Locality : Bay of Bengal ; 88 fathoms. 
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Family GonGOXwjz, 

Callistepbanus koreni, Wright and Studer. 

This species is represented by a portion of a colony, of a beautiful coral red 
colour, 89> mm. in height. 

The main stem, or branch, is about 2 - 5 mm. in diameter, and gives oft’ eight 
branches (G-28 mm. in length), two of which again branch. All the branches 
arise nearly at right angles, and lie for the most part in one plane. Two of the 
smaller branches and one of the twigs arise almost at right angles to the general 
plane of branching. The branching is more profuse than Wright and Studer 
supposed. 

The verrucre are arranged alternately on all sides of the main stem, but in the 
smaller branches they are more or less confined to the lateral faces. Wright and 
Studer describe them as altogether lateral. The termination of a branch or twig 
is occupied by two diverging verrucre. The distance between two vemicre on the 
same side varies from 3-4 mm. in the main stem, but is usually less in the 
smaller branches and twigs. The vemicre have a maximum height and a 
maximum basal width of 2 mm. The polyps are capable of complete retraction ; 
the tips of the tentacles are visible in a few. 

The cceuenehyma is rough and of moderate thickness. The spicules com¬ 
posing it are warty spindles, club-like spicules, and a few irregularly quadri- 
. radiate forms. They vary in size as follows : 

1. Warty spindles, 0'15-0'35 mm. in length and from 0'02-0 - 05 mm. in 

breadth. 

2. Club-like spicules, 0‘09-0T2 mm. in length, and from 0’04 0 07 mm. 

in breadth. 

3. Quadriradiate forms, 0T3-0TG mm. from tip to tip in one direction, 

OT-O'12 mm. in the other. 

Locality : Andaman Sea ; 238-290 fathoms. 

Previously recorded from “ Challenger ” Station 344 off the Island of Ascen¬ 
sion ; 420 fathoms. 


Family Gorgoxelud.e. 

Nieelln jlabcllala (= Yerrucella jlabdlata, Whitelegge). 
Juncdlu donyata, Pallas. 

„ miniacea, n. sp. 

ScirpcavcUo moni/iforme, Wright and Studer. 

„ alba, n. sp. 
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Nicella flabellata ( = Vermcella jlabellata , \\ hitelegge). 

A .small colony without basal attachment, oehreous-ycllow to brownish-white 
in colour, about 95 mm. in height. 

Most of the branches arise from one side of the main stem, which has a zig¬ 
zag course. The branches are slender, somewhat swollen at the tip, and confined 
to one plane. Most of the secondary branches are given off from one side of the 
primary branches. 

The axis is horny and markedly calcareous, somewhat flattened in the plane 
of branching, with a shallow groove on the flattened faces. At the lower end it 
has a diameter of 2 mm. 

The polyps occur in a sinuous row on each side of the younger branches; on 
the stem and on the older portions of branches they arc more numerous and 
encroach on the two flattened surfaces, always leaving the slight median depres¬ 
sion free. Those on opposite sides alternate. 

The verruca? are low conical warts, with the polyps completely retracted. 
In other species of Xicella the verrucas stand out more prominently ; but we dis¬ 
regard this difference, as we have seen in other (rorgonellids that the prominence 
of the verrucas varies greatly according to the state of retraction and mode of 
preservation. The verruca? are formed of spicules similar to those of the general 
euenenchyma, and when the polyp is completely retracted they show no ray- 
shaped marking at the apex. They are about 1 mm. in height. The smaller 
branches, where the size of the verruca? is large in proportion to the diameter of 
tlie branch, have an undulating contour. 

The c<enenehyma is fairly thick, and has two layers of spicules. Next the 
axis the soft tissue of the crenenchyma is very dark brown. 

The spicules are small double clubs with warty projections and spindles. 
Some of the spindles are relatively broad, blunt at the ends, and closely covered 
with warts, others are very slender and sharp-pointed, and have relatively few 
spiny projections. A few showed a minute free space at the middle. The follow¬ 
ing measurements were taken of length and breadth in millimetres : 

1. Small double clubs, 0*05x0*03 ; 0*04x0*03. 

2. Spindles, 0*19x0*04 : 0*14x0*03; 0*09x0*02. 

The specimen is practically the same as Whitelegge’s Ver media flabellata, 
but it seems to us that this should have been placed in the genus Xicella . 

Locality: Andamans; 270-45 fathoms. . 

Previously recorded from Funafuti. 
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Juncella elongata, Pallas. Plate 1. fig. 10; Plate IX. fig. 17. 

Tliis species is represented ]>y two branched pieces, 220 and 1G0 mm. in 
length. In both the base is present, and consists of a flattened portion, slightly 
conical in one specimen, spreading over the surface of a calcareous con¬ 
glomerate. 

The axis is calcareous, rigid, and brittle ; it is slightly oval in section, but in 
the younger portions it becomes quite cylindrical and tapers till it is thread-like. 
It shows a very white core surrounded by a brownish cortex. It has a maximum 
diameter at the base of 3 - 3 mm. 

The verrucas are low and truncate, and arranged in four rows in the older 
portions. In the younger parts they appear to lie arranged in two rows on the 
opposite lateral faces. They have a height of about 0'5 mm. and a diameter of 
1'5 mm. at the base. 

1’he coeuenchyma is thick, brick red in colour, and contains three types of 
spicules, of which the following measurements were taken of length and breadth 
in millimetres : 

1. Spiny spindles, 0T3x0-025 ; 0-12x0-03; 0-1x0-03. 

2. Double clubs, 0-09x0-05 ; 0-08x0'045; 0 005x0-04 ; O'OGxO-04. 

3. Double stars, 0-08x0-04 ; 0-07x0'04; 0-07x0'35. 

There is a trace of a bare space and a ridge-like mark; otherwise the 
specimens agree well with Juncella elongata. 

Locality : Bay of Bengal; 8S fathoms. 

Previously recorded from Atlantic (Pallas); West Indies (Ellis and Solander); 
variety from N.E. coast of Australia (Ridley); var. capensis, Algoa Bay (Hickson). 


Juncella miniacea, n. sp. Plate V. figs. 7 and 12. 

A fragment of a beautiful vermilion red colony, 43 mm. in height. 

The stem, which lacks its basal portion, bears two large cirriped galls, oue 
near the lower end and the other almost at the middle point. It gives off three 
alternating branches all in one plane. On the stem and branches the polyps are 
closely disposed and arise from all sides, even on the surface of the galls. The 
axis is very calcareous, straw-coloured, flexible, cylindrical, with a smooth surface 
and a diameter of 0"5 mm. near the lower end. 

The verruca) occur in a crowded irregular spiral, the fourth being often 

vertically above the first. They are large and prominent, ovoid in shape, and 

usually curved towards the axis. The polyps are wholly retracted, and in this 

condition the apex of the verrucas shows a small median aperture marked by an 

eight-rayed star. They are 1"25 mm. in height, and have a basal diameter of 

1 min. and an apical diameter of 0'75 mm. 
i i 
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The general eieneiiehyma is thin, lying evenly over the surface of the stem 
and branches; and also spreading over the barnacles, and giving rise to numerous 
small polyps there. The surface has to the naked eye a smooth but arenaceous 
appearance. Under low power it is seen to be continuously covered with the 
glistening spherical heads of slightly projecting radially disposed reddish spicules. 
The spicules include the following types: 

1. Long warty colourless spindles, 0'175 x0'03 ; 0'12 x0'03. 

2. Small warty reddish spindles, 0'08x0'02 ; 0'07 x0'02. 

3. Reddish single clubs, 0'055x0'03 (at the thick end). 

4. Reddish double clubs, 0'08xO'04 ; 0'0Gx0'035. 

This specimen belongs to the Nicella group of the 4 uncellas, but it differs 
from Nicella in the arrangement of the polyps. It agrees, however, in the form 
and termination of the verruere, and in the fact that the verrncte arise at right 
angles to the stem and then curve inwards. 

There are almost equal proportions of spindles and clubs. 

Locality: Andamans; 120 fathoms. 


Scirpearella moniliforme, Wright and Studer. 

This species is represented by an unbranehed fragment 88 mm. in length. 

The axis is very calcareous and brittle, 2 mm. in diameter. There are two 
deep grooves on two opposite sides, and between them a number of smaller 
grooves. 

The stem shows two marked furrows, caused by the two deep grooves on the 
axis, dividing the polyp-bearing portion into two narrow bands. 

The polyps are arranged in four irregular rows, the members of which alternate. 

The ccenenchyma is very thin. Its spicules are either warty spindles, spiny 
spindles, stars, or double clubs. The spicular measurements are nearer those of 

S. gracilis, but in the shape of the spicules and in the marked grooving of the axis 
and in the low verruca) our specimen comes nearest S. moniliforme , differing, 
however, in having more than ten grooves on the axis. 

Locality : 8 miles west of Interview Island, Andamans ; 270-45 fathoms. 

Previously recorded from Amboina. 

Scirpearella alba, n. sp. Plate IX. fig. 15. 

Three incomplete specimens, white in colour, 281, 411, and 408 mm. in 
length, with a corresponding diameter at the lower end of 1*75, 2T>, and 1'75 mm. 

Two of the colonies are unbranehed, but the longest branches at a distance of 
251 mm. from the lower end. 

The axis is cylindrical, hard, brittle, and very calcareous, but becomes flexible 
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and filiform near the tips. It is marked by a number of grooves which run up for 
a short distance, and also by a number of small protuberances. 

The stem is oval in section with a groove on the two flattened surfaces, 
faintly marked in two of the specimens. 

The verrucas occur in a single row on each side of the stem, those of one row 
alternating with those of the other. They are low and truncated (0'45 mm. in 
height), laterally compressed, with spreading bases. The diameter is 1'4 mm. at 
the base, 0'65 mm. at the apex. 

The coenenehyma is moderately thick, and contains spiny spindles, double 
clubs, and irregular stars with an X-shaped marking. The following measurements 
were taken of length and breadth in millimetres : 

1. Spiny spindles, OT9x0’07 ; 0T8x0’0G5; 0T5x004; OTOxO‘03. 

2. Double clubs, OT5xOT ; 014x0'08; 013x0-08. 

3. Irregular stars, 0'll x 0 - 08 ; O’lxO'07; O-lxO‘065. 

In the double clubs there are several grades, some with a fairly long bare 
middle part and few whorls of warts, others with a very short median bare part 
and many whorls of warts. 

This species differs from Scirpeardla moniliforme in the number of rows of 
verruca), in not having a deeply grooved axis, in the size of the polyps, and in the 
spicules. 

Locality : Bay of Bengal; 88 fathoms. 


Order V. STELECHOTOKEA, Bourne. 

SECTION ASIPHONACEA. 

Family Telestidjc. 

Tclesto ftvthuri , Hickson and Ililes. 

,, rubra , Hickson. 


Telesto arthuri, Hickson and Hiles. 


This species is represented by two fragments, one of which is attached by a 
broad basal membrane to a broken piece of coral. Both pieces are simple, un- 
branched, with numerous polyps. Their heights are 43 and 39 mm. They 
present a rough appearance owing to the projection of many of the spicules, 
especially at the oral surfaces of the polyps. 'The colour is white. The polyps are 
arranged in a very irregular manner, either in short spirals of 2-4, or in whorls. 
Between the spirals or whorls single polyps occur. A portion boiled with caustic 
potash disintegrates and leaves no axial skeleton. The following measurements 
were taken of the length and breadth of the spicules in millimetres : 

1. Those with rough warts, 

a. Spindles straight or curved, 0*8x0*l ; 0*6x0*15; 0*5x0*08; 

0*3x0 05. 

b. Tri- and quadri-radiate forms, 0*6x0*35; 0*3x0*15. 

2. Those with sharp spine-like projections, 

a. Spindles straight or curved, 0*8x0*07; 0*6x0*07; 0*5x0*04; 

0*4x0*05. 


b. Quadriradiate forms, 0*2x0*18 ; 0*3x0*15; 0*4x0*16. 

Many of the spicules seem to be a combination of 1 a and 2 a. They are 
bent at an angle, and have one of the ends covered with rough warts and the other 
covered with sharp spines. 

The specimens agree with T. arthuri (1) in having no grooving, (2) in there 
being no axis, (3) in the arrangement of the polyps, and (4) in the shape of many 
of the spicules. They differ in not having the secondary polyps so crowded; but 
this probably means that the specimens are young forms, as is also indicated by 
the ready disintegration of the skeleton when boiled with caustic potash. 

Locality: Station 232; 7 \7 f 30" N., 76 54' 30" E. ; 430 fathoms. 

Previously recorded from Blanche Bay, New Britain. 
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Teiesto rubra, Hickson. 

A small but complete specimen, 38 mm. in height. The base is formed by a 
Hat spreading portion, which is attached to a piece of weathered rock. 

There is a single branch given off at a distance of 34 mm. from the base. 

The polyps, 2*5 mm. in height, arise at right angles to the stem, and are 
arranged on the four sides in such a way that they seem to form a spiral. Nearer 
the tip the polyps on opposite sides are almost at the same level. 

After repeated treatment with boiling caustic potash the stem retains its 
form, and the polyp-walls remain quite intact. 

The specimen agrees with 1\ rubra in the ridges on the stem, in the minute 
quantity of horny matter, and so on. 

To this species we also refer another fragment 2*5 mm. in length. It is 
simple and unbrancked, and has polyp calyces about 2 mm. in height. 

Locality: Andamans; 120 fathoms. 

This species lias been previously recorded by Hickson from the Maldives : 
Mulaku Atoll, 25 fathoms; Malilos Atoll, 23 fathoms; and by us from 
Trincomalee. 

SECTION PENXATULACEA. 

Family Protqqaulidjs. 

Protocaulon indicum, n. sp. Plate VII. figs. 3 and 7. 

This species is represented by three complete specimens, 30, 44, and 4G mm. 
in height. 

o 

The stalk is about 14 mm. in length, and is very delicate. It has a spindle- 
shaped swelling just below the beginning of the raehis. 

The raehis is long, and the polyps are placed opposite in a single row on each 
side. They are about 5 mm. in height; broad at the base, gradually narrowing, 
and then slightly enlarging again at the oral end. The tentacles are long and 
slender, with one row of pinnules on each side. Above their origin the oral surface 
of the polyp is swollen so that it projects a little. In the larger polyps the lower 
portion is filled with reproductive bodies. 

The axis is thin, very calcareous, and quadrangular in section, each side show¬ 
ing a hollow groove. Near the lower end of the raehis in the largest specimen the 
axis is 0*25 mm. in diameter. 

fn the largest specimen the tip of the raehis is not occupied by a polyp, but 
just below the tip a polyp arises at right angles to the plane of the others. In a 
younger specimen two polyps occur below the tip. 

Spicules are absent. 
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Locality : Station 239 ; I I 49' 30" N., 92° 55' E. ; 55 fathoms. 

There is only one other recorded species of this genus, viz. Protocctulon 
malic, Kolliker. The genus lias a noteworthy geographical distribution from 
the ‘‘Challenger Station 1G9, north-east of New Zealand, 37° 34 / S., 179" 22'E., 
to the Andamans. Its bathymetrical range is no less interesting, varying from 
55 fathoms in the present case to 700 fathoms for Prutocaulon malic. 


Family Protoptilid.e . 

Protoptilum medium , u. sp. 

Distiehoptilum gracilc , Verrill. 

Protoptilum medium, n. sp. Plate III. fig. 1. 

This species is represented by an incomplete specimen 133 mm. in length. 

At the basal end there is a small globular swelling, the walls of which are very 
thin ; above that there is a longer spindle-shaped swelling. At the upper end of 
the latter two grooves start, one running up the prorachidial surface, the other 
running up the opposite side. The prorachidial groove is more marked, and 
extends the whole length of the racliis; the other is not so evident, and gradually 
disappears. 

The axis is cylindrical, smooth, brittle, and very calcareous. The superficial 
spicules of the eoenenchyma give the specimen a granular appearance. 

At the lower end of the racliis the immature autozooids appear as one row on 
each lateral surface, those in the one row alternating with those in the other. As 
they reach maturity they gradually depart from the strictly lateral position, and 
become more dorso-lateral. The mature autozooids are closely appressed to the 
stem, 4 *5-5*5 mm. in length from origin to apex, with an oral diameter of 
2*5 mm. They are abruptly truncated at the upper end, but have no teeth. The 
tentacles have a few projecting spicules at their proximal end, and are capable of 
complete retraction, forming an eight-rayed star. 

The spicules of the ecenenchyma are spindles or rods free from warts or spines, 
but libbed. They are colourless and very translucent. 

This species seems to be intermediate between P. ciberrans (Kolliker) and P. 
carpenter i (Kolliker). 

Locality: Station 151; Colombo Lighthouse, S. G4, E. 13 A m. ; 142-400 
fathoms. 


87 


Distichoptilum gracile, Verrill. Plate IV. fig. 7 ; Plate IX. fig. 2. 

This species is represented by a large number of specimens, several of which 
have a length of 775 mm. ; but all are incomplete. 

The axis is white in colour and very calcareous, varying greatly in diameter, 
from 07-1'5 mm. It is sub-cylindrical, with two opposite sides slightly flattened. 
Towards the lower end in several specimens two grooves are seen ; towards the 
upper end the shape is nearly quite cylindrical. It is very brittle, and only slightly 
flexible in the lower part. 

The calicos of the autozooids are prominent, but the axial side is closely 
appressed to and fused with the stem. In the lower part they seem to be arranged 
in spirals; but this is soon lost, and they are arranged on opposite sides alternately. 
The abaxial edge of the calyx is toothed, but in some specimens this is indistinct 
owing to the state of retraction of the autozooids. The calyx is formed of small 
needle-shaped spicules arranged parallel to the long axis ; the length varies from 
1'5 mm. on the lower part of the rachis to 3'6 mm. in the upper part. On the 
lower part of the rachis the calices are more crowded than on the upper part ; and 
the tip of the one reaches to the level of the base of the other ; but on the extreme 
upper portion of the rachis they are more widely separated. 

In the majority of cases the autozooids are completely retracted within the 
ealiees. 

The presence of siphonozooids in close connection with the polyps is an interest¬ 
ing feature. According to Yerrill, three siphonozooids occur above each verruca; 
Jungersen, on the other hand, from his study of the specimens in the Ingolf 
Expedition collections, was led to regard the presence of a third siphonozooid as 
quite problematical. From the specimens in the present collection it is evident 
that the siphonozooids may be two or three. There is one on each side of the calyx 
at about the same level, and over one of them there is sometimes a third. 

The eoenenchyma is thin, allowing the axis to shine through in most of the 
specimens. Abundant ova are visible in the lower part of many of the auto¬ 
zooids. 

The spicules are slender, smooth but fiuted rods tapering slightly to both 
ends, but ending bluntly. The following measurements were taken of length and 
breadth in millimetres: 0 - .3x0 , 02; 0'3x0’04. There arc smaller, more oval 
forms, 0'04 x 0'02. All the spicules are exceedingly brittle. In colour they vary 
from a very pale to a deep sherry tint. The upper portion of the abaxial wall of 
the calyx is reddish, all other parts are yellowish or yellowish-white. 

In many of the specimens an embryo was found towards the base of the re¬ 
tracted autozooid on the abaxial side. The embryo is a fiat circular disc from 
0'52-0'55 mm. in diameter; the ova are spherical, from 0‘15-0'2 mm. in diameter. 

Locality : Station 231 ; 7° 34' 30" N., 76 08' 23" E. ; 830 fathoms. 
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A single specimen from another locality is more slender and graceful, and 
lias a different colour scheme. It is whitish-yellow, with the tips of the calyces 
pinkish. 

Locality : Station 321 ; 5 4' Si" N., 80° 22' E. ; G60 fathoms. 

Previously recorded from: 63° 0G' N., 5G° W. ; GL° 39' N., 17° 10' W. 
(dungersen); South-west of Nantucket Island; 39° 59' 45" N., G8° 54' W. 
(Verrill); and 0° 4' S., 90° 24' 30" W., 23° 59' N. ? 108° 40' W., 1° 7' K, 80° 21' W. 
(Studer). 

The bathymetrical range varies from 700-1573 fathoms. 

Fam ily Kopiiobelemxoxjd,e. 

Kophobelemnon biirgeri , Herklots, var. indica, n. 

Sderobelemnon hollilccri , n. sp. 

Bathyptilum mdicnm , n. sp. 

Thesioides inermis , n. g. et sp. 

Kophobelemnon burgeri, Herklots, var. indica, n. 

This species is represented by a beautiful club-shaped colony, 57 mm. in height, 
with a pointed upper end. 

The stalk is shorter than the club-shaped racliis. 

The axis is white, almost cylindrical in shape, extending the whole length of 
the colony and tapering gradually to its lower end, where it has a diameter of about 
0*5 mm. 

The racliis is club-shaped, and tapers to a point at its upper end. It reaches 
its maximum diameter, 5 mm., at a point 4 mm. from its apex. 

The autozooids are arranged irregularly on the pararachidial surfaces in five 
rows. They are of medium length, and are capable of complete retraction. At a 
certain stage of contraction they seem to have distinct calyces marked off from 
the upper part of the polyps. Their walls contain spicules, and in the lowest part 
of the walls these are very numerous, arranged longitudinally in eight bands 
with a few spicules between. Farther up these bands become narrow zigzag 
streaks with transversely placed spicules, but this transverse arrangement seems 
to be due to the contraction of the polyp walls. In the tentacles there are longer 
needle-shaped spicules arranged longitudinally. 

The whole surface of the colony is covered by an outer coating of spicules which 
are visible to the naked eye and give a whitish appearance to the specimen. On 
the racliis this outer covering forms a honeycomb with the siphonozooids in the 
cells. 

The siphonozooids are numerous, brown in colour, and present an eight-rayed 
appearance. They occur over the whole surface of the racliis uot occupied by auto- 


89 


zooids, with the exception of a narrow groove on the pvorachidial surface, which 
extends the whole length of the racliis and has a markedly yellow colour. 

In the autozooids the spicules are irregularly shaped rods blunt at the ends, 
often hour-glass-like. The following measurements were taken of length and 
breadth in millimetres : 

Bods, 0*20x0*04; 0*08x0*07. 

Hour-glass forms, 0*3x0*15 ; 0*2 x0*1. 

In the lower part of the stalk the spicules are flat, pear-shaped, spade-shaped, 
biscuit-shaped, three-cornered, and cruciform, the last two forms having a distinct 
X-shaped marking near the centre. In several of the biscuit-shaped spicules there 
is a distinct single mark running across the breadth, and in the pear- and spade- 
shaped forms the broad end is very often marked by small teeth. The surface of 
all the forms has a pitted or granular appearance. The following measurements 
were taken of length by breadth in millimetres : 

0*17x0*05; 0*16x0*08; 0*15x0*055; 0*05x0*05. 

This specimen differs from the typical K. hnrgcri , Herklots, in having the 
spicules arranged in bands on the autozooids, in the presence of markedly cruci¬ 
form spicules, aud in the larger size of the spicules. 

Locality : Station 169 ; 13 J 05' 27" N., 80° 33' 44" E.; 91 fathoms. 

Herklots* type was obtained from Japan. 


Sclerobelemnon kollikeri, n. sp. Plate VI. fig. 8. 

If A. von Kolliker s separation of Sclerobelemnon from Kophobelemnon is 
justified, which we venture to doubt, this specimen should be referred to the former 
genus, for it has no spicules in its tentacles, and the autozooids are not arranged in 
longitudinal rows. 

The single somewhat imperfect specimen is about 60 mm. iu height, and is 
markedly club-shaped. The eoenenchyma of the stalk and of the lower part of the 
rachis is damaged, allowing the axis to project for 12 mm. 

The axis is cylindrical, and tapers to the lower end. It is marked by a num¬ 
ber of longitudinal furrows, two of which are considerably deeper than the others. 

The rachis is longer than the stalk and considerably swollen near the tip, where 
it has a breadth of 10 mm. There is a prorachidial streak, 3 mm. in breadth, 
free from autozooids, densely covered by longitudinal rows of siphonozooids. 

The autozooids are arranged bilaterally in about six short oblicjue rows, 
usually three in each row. The siphonozooids occur over the whole unoccupied 
surface of the rachis. As Kolliker describes in S. sehmeltzu , there is marked 
contrast between the more delicate distal region of the autozooid and the more 
substantial calyx-like proximal region. 

There is a very sparse occurrence of spicules, but some were found in the calyx- 
1 2 
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like lower portion of the autozooids. They are quite smooth and regular in outline, 
minute ovoid discs with a slight waist in the middle. .Many suggest small double 
dinner-rolls. Those measured were 0*05 mm. in length and 0*03 mm. in breadth. 

Locality: Station 240 ; 11° 14' SO" N., 7 4° 57' 15" E. ; 68-148 fathoms. 

Bathyptiluru indicum, n. sp. Plate VI1. fig. 4. 

The specimen is broken into two pieces which make a total length of 118 mm. 
It consists of a rather long stalk and a shorter raehis, and is club-shaped apart from 
a large globular enlargement at the lower end of the stalk. The general colour is 
grey, with a pinkish tint more marked in the raehis and tentacles. 

The stalk is long, and gradually increases in width towards the upper end. 
Its lower end bends at an angle of almost 90° with the main part, and bears 
terminally a large thin-walled globular enlargement. On its thin walls there arc 
several white bands of minute white spicules. 

The axis is sub-cylindrical, its flattened surface making it almost quadrilateral. 

I lie raehis increases in size until near the tip, where it begins to taper. It 
ends, however, in a blunt point. The autozooids are arranged on the metarachidial 
and pararachidial surfaces, leaving the prorachidial surface with a broad free space. 

There are five fully developed large autozooids and one or two smaller. They 
are large with long tentacles, and are slightly directed towards the tip of the 
raehis. They are 7 mm. in length, and the tentacles are slightly longer (8-9 mm.). 

Small siphonozooids occur over all the surface of the raehis not occupied by 
autozooids. They project a little above the surface, and have their apices directed 
slightly towards the tip of the raehis. 

At the base of the raehis there is a slight spindle-shaped enlargement contain¬ 
ing reproductive bodies. 

I he general crenenchyma of the stalk and raehis is thick, and has a granular 
appearance owing to the presence of abundant spicules. 

The spicules are long slender fluted rods, with blunt ends which show a 
peculiar tooth-like arrangement when examined under a high power. The follow¬ 
ing measurements were taken of length and breadth in millimetres : 

0*33x0-028; 0*28x0*02; 0*14x0*02. 

This species differs from Bathyptilum cctrpcnteri , Ivolliker, in the following 
points : 

L In having slightly smaller spicules, though the whole colony is larger; 

2. Iu tbe arrangement of the siphonozooids ; 

3. In having a huge bladder at the end of the stalk ; 

4. In having fewer autozooids; 

5. In the size of the axis, which has a diameter of 1*05 mm. 

Locality : Station 315 ; 10° 06' N., 92° 29' E. ; 705 fathoms. 
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Thesioides inerrais, n. g. et sp. Plate VI. figs. 1 and 2. 

General Features. 

This new type is marked by the greatly elongated slender rachis borne by a 
short stalk. 

The autozooids are long, slender, and without calyces. They are not fused 
to form pinnules, but occur irregularly on the pararachidial surfaces. 

The rachis is more or less quadrilateral, with grooves on the metaraehidial and 
proraehidial surfaces, distinct on the lower part, less distinct in the upper part. 
There are no spicules. 

This genus must be placed in the first section of the Junciformes of Kolliker, 
near the genus Batliyptilum. We have named it Thesioides from its resemblance 
to the raceme of T/tesium. 


More detailed Description. 

The maximum length is 360 mm. 

The short stalk shows a terminal enlargement in which the base of the axis 
lies, ancl another a short distance above this. The colour of the stalk is yellowish 
to pinkish-brown ; the autozooids are brownish-white in their lower part, darker 
brown in their upper part and tentacles. There is a peculiar bluish tint all 
over. 

The axis is quadrilateral; its sides show shallow grooves which become less 
distinct towards the upper end. The lower portion is reduced very rapidly, and 
lies curved into a hook in the lower swelling of the stalk; the upper portion tapers 
more gradually towards the tip, where it becomes filamentous. 

The rachis is long and slender, more or less quadrilateral in cross section, and 
bears the autozooids irregularly on the pararachidial surfaces. 

The autozooids vary in length from 2*5-10 mm. The longest have a 
diameter of 1*3-1 *4 mm. They are probably cylindrical in shape, but they are 
greatly wrinkled owing to contraction in the preserving fluid. The tentacles are 
short, and bear on each lateral surface one row of pinnules, which, owing to crowd¬ 
ing, seem to be arranged in two rows at the base. The tentacles themselves are 
very peculiar in shape, and may be divided into two parts ; the lower part short 
and broad with the pinnules arranged as above, the upper part a little longer, thin 
and whip-like, with very few long flagella-like pinnules rising from it. On the 
lower part a number of the pinnules near the tip are also produced into long 
flagellum-like structures. This arrangement must have given the tentacles a 
peculiar appearance in the living state. 

Siphonozooids are present on the pararachidial surfaces between the auto- 
zooids, and also form a row along each edge of the grooves on the proraehidial 
and metaraehidial surfaces. 
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Spicules are entirely absent both in tlie stalk and in the raeliis. 
Localities: Station 824 ; 18 0" 15" X., 98 2,0' 4 5' E.; 448 fathoms. 
; 16° 25' N., 98° 48' 80" E.; 4(58 fathoms. 


Station 


Family Umbellvlwje 

Umhclhila durissima, Kolliker. 
dura, n. sj>. 
intermedia , n. sp. 

,. rosea , n. sp. 

,, purpurea, n. sp. 

,, eloncjata , n. sp. 

holliheri , n. sp. 

., radiata , n. sp. 

pendula , n. sp. 

,, indie a, n. sp. 

» sp. 

Umbellula durissima, Kolliker. 

A single specimen of this species was found at a depth of 1132 fathoms, near 
the Laccadives. Its total length was over 450 mm. 

The long, cylindrical, flexible stalk is of a brownish colour, and apparently 
without siphonozooidx. At the lower end there is a spindle-shaped enlargement, 
quadrangular in section, with prominent edges, 41*5 mm. in length. The axis is 
nearly cylindrical. 

The raeliis is a fiat rhomboid expansion of the stalk, and is covered with 
siphonozooids, with the exception of a small narrow line on the prorachidial sur¬ 
face. They are very abundant at the bases of the autozooids. 

The autozooids arc four in number, three large and one smaller ; their arrange¬ 
ment is by no means definite, but they seem to be arranged more on the meta- and 
para-rachidial surfaces. The average length of the body of the autozooid is 
9*75 mm., that of the tentacles 11*3 mm. The bodies of the autozooids and the 
aboral surfaces of the tentacles are white, while the oral surfaces of the tentacles 
and the pinnules are brown. The white colour of the autozooids and the aboral 
surfaces of the tentacles is due to calcareous needles, which are very long and are 
easily visible to the unaided eve. They are arranged roughly in eight rows on tlie 
autozooid wall, continuous with the bands on the tentacles. 

The spicules of the lower end of the stalk are small rods or ellipses, with 
longitudinally arranged ribs formed of minute spine-like processes. The following 
measurements were taken of length and breadth in millimetres : 

0*23x0*03; 0*12x0*04; 0*05x0*018. 
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The .spicules of the autozooids maybe divided into two groups, (1) spicules 
similar to those of the lower end of the stalk but longer and proportionally 
narrower and with fewer ribs ; and (2) long spindles or rods with rough jagged ends 
and minute longitudinal ribs. The measurements, taken as above, are as follows : 

1. 0-3x0-02; 0-2x0-02; 0 1x0 03. 

2. 3"0x0"4 ; 2“2x0'23; 1-8x0-22; 17x0‘3. 

The present specimen agrees with the description given by Kolliker except in 
a few points, e.g., some of the autozooid spicules are larger, and the arrangement of 
the spicules on the body wall is not so markedly in eight rows continuous with 
the tentacle rows. 

The Indian Ocean specimen agrees closely with several collected by the 
“ Scotia.” The arrangement of the spicules in eight rows is somewhat disguised 
in the “Scotia” specimens, so that no weight can be attached to this point. 

Locality: Laccadives; 1132 fathoms. 

The geographical distribution of this species is very interesting, for it has been 
previously recorded from Station 234, North Pacific Ocean, south of Yecldo, Japan, 
by the “Challenger,” and from 48° O' S. and 10° 5' W. by the Scottish Antarctic 
ship “ Scotia.” 

The bathymetric range is 5G5-1742 fathoms. 


Umbellula dura, n. sp. Plate \ 111. fig. 9. 

The stalk is long (280 mm.) and flexible, with an enlargement at the lower 
end. It is quadrangular, and lias a rough sandpaper-like appearance w lien dried. 
The axis is almost cylindrical. 

The rachis is short, and forms an irregular inverted cone flattened laterally 
and gradually diminishing until it joins the stalk. The autozooids are lew and 
large. In the smaller of the two specimens there are three, and as they appear to 
arise at the same level they may be in a circle ; or, as the median one is smaller, it 
mav be the terminal autozooid with two others lateral, and thus the arrangement 
may be bilateral. In the larger specimen there are four large and two very small 
autozooids, and the)' may be classed into three sets according to size, one very large, 
three scarcely so large, and of nearly equal size, and two small, again giving a type 
of bilateral arrangement, or an arrangement of one terminal and an imperfect whorl 
with two smaller polyps placed between the older. 

The siphouozooids occur all over the rachis ; they are small, and scarcely raised 
above the surface. 

The spicules of the autozooids are of two distinct types : 

1. Small rods blunt at the ends and covered by longitudinal ribs formed of 

pointed conical spines ; and 

2. Long rods either slightly pointed or blunt and slightly thicker at the 
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ends, with minute tubercles mi the surface. The ends have a peenlinr 
shattered or unfinished appearance. 

The following measurements were taken of length and breadth in millimetres: 

1. 0*14 x0*04 ; 0*12x0*035. 

2. 1*5x0*15; 0*95x0*125 ; 0*3x0*05. 

The spicules of the ccenenchyma at the lower end of the stalk are short blunt 
rods oi' longish ovals. In addition tliere are several quadriradiate forms with a 
distinct X-shaped marking at the junction of the rays, as if the rays were dove¬ 
tailed into one another. There are also a few four-cornered forms with an X-shaped 
mark. The surface of the rods is covered by small spine-like tubercles which are 
disposed in longitudinal rows and give the peculiar ribbed appearance. The 
measurements, taken as above, are as follows : 

1. Rods, 0*14x0*04; 0*125x0*035; 0*115x0*04; 0*10x0*04. 

2. Quadriradiate and four-cornered forms, 0*08x0*08 ; 0*OGxO*05. 

Locality : Station 315 ; L0° 0G' N., 92° 29' E. ; 705 fathoms. 

Umbellula intermedia, n. sp. 

The stalk is 220 mm. in length, slender and flexible, quadrangular in 
section, with a small enlargement at the very base and a long spindle-shaped 
enlargement a little above this. It lias a maximum diameter of 1*2 mm., and 
is about 0*75 mm. in width at its narrowest part. The axis is quadrangular in 
section, with a groove on each side. 

The raehis is distinctly bilateral and bears five autozooids, one terminal and 
two lateral on each side. It is ovoid in shape, and marked on the prorachidial 
surface by a ridge formed by the end of the axis which runs up to the terminal 
autozooid. 

The autozooids are of medium length, with short bodies and long tentacles. 
They are rigid, and stand out stiffly from the raehis. The length of the body is 
3*3 mm. and the tentacles have a length of 8*5 mm. On the body of the auto¬ 
zooid and the aboral surface of the tentacles there is a coating of spicules visible 
to the naked eye. 

The siphonozooids occur all over the raehis, with the exception of the ridge on 
the prorachidial surface. They are small, and occur in small meshes in the spiculnr 
covering. 

The ecencnchyma of the stalk, the superficial layer of the raehis, and the 
surfaces of the autozooids and tentacles are densely packed with whitish spicules 
visible to the unaided eye. 

The spicules of the raehis and autozooids are rough rods or bars, blunt at the 
ends and ribbed. They vary from 0T5-0'35 mm. in length and from 0‘015-0'03 
mm. in width. 
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The spicules of the stem are smaller than those of the autozooids and pro¬ 
portionally wider. They are Hat, and have a number of ribs running longi¬ 
tudinally. The following measurements were taken of length and breadth in 
millimetres : 

0*14x0-05; 010x0 045; 0 09x0 05. 

This species is intermediate between Umbellula giintheri , Kolliker, and 
Umbellula leptocaulis , Kolliker. 

Locality : Station 278 ; 6° 52' N., 81° 11' E. ; 1912 fathoms. 

Umbellula rosea, n. sp. Plate V. tig. 5. 

This species is represented by a single greyish-white specimen, which had a 
beautiful pink colour when alive. The total length was 185 mm. 

The stalk is very long and flexible, quadrangular in section, marked by a 
groove on each surface, and never exceeding 1 mm. in diameter. The axis is 
quadrilateral, and so deeply grooved on the sides that the wing-like angles seem to 
be joined by a small central portion. On the stalk there is a terminal enlargement 
and another longer one slightly above. 

The raehis is very short, distinctly bilateral, with two pairs of lateral autozooids 
and one terminal. The autozooids have a length of 5-G mm. even in the slightly 
contracted state, and a diameter of 2*5 mm. at the base. The tentacles may reach 
a length of G mm. 

Siphonozooids are present on the metarachidial surface, and extend between 
the bases of the autozooids on to the pararachidial surfaces, but are apparently 
absent on the prorachidial surface. 

In the lower part of the stalk there are abundant short and thick ellipses 
with numerous ribs. The following measurements were taken of length and 
breadth in millimetres : 

01G x 0'03 ; 0-10 x 0’04 ; 0*09 x 0'03. 

In the autozooids a few spicules can he seen in the shin ; they are longer 
and proportionally thinner than those of the stalk, rough at the ends and at the 
margin, the rough appearance being apparently due to the frayed edges of the 
ribs. Their measurements, taken as above, are as follows : 

0-3 x 0-25; G'26 x 0’03 ; 0-22 x 0'02. 

Locality: Station 117 ; 11° 58' N., 88° 52' 17" E. ; 1748 fathoms. 


Umbellula purpurea, n. sp. Plate VIII. fig. 3. 

The specimens representing this species were dredged from various depths in 
the vicinity of the Andamans. 

The stalk is long, flexible, quadrangular in section with prominent edges, so 
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that the sides of the stalk seem to form shallow grooves. It has a yellow colour. 
At the lower end there is a distinct enlargement with verv prominent angles, and 
from this point the stalk tapers until a short distance below the rachis, where it 
again forms a distinct enlargement which gradually increases in size till it joins 
the lower end of the rachis. 

The axis is (juadrangular in section, with the sides so deeply grooved that the 
whole appears like four united pillars. At its lower end the axis is 2 mm. in 
diameter; it gradually tapers to the tip, which is hidden in the rachis. 

The rachis is short, and has the appearance of a swollen part of the stalk. It 
carries a large number of autozooids, which all reach the same height or nearly 
so, the lower ones being the longest. The rachis is bilateral, although the 
crowded state of the autozooids almost entirely hides this arrangement. One 
specimen from which they were cut off showed that they stood in four irregular 
circles or whorls, the outermost containing 7, the next 12, the third 14, the fourth 
10, and in addition there were 7 autozooids at the very tip that had no definite 
arrangement. The autozooids are very long, 42 mm. in maximum length, with a 
diameter of 3 mm. The tentacles are long and tapering, with one row of bluntly 
conical pinnules on each side. In the basal portion of the autozooids there is an 
abundant supply of ova about 0*75 mm. in diameter. The autozooids are 
yellowish-white to transparent in the lower parts, and greenish-black in the upper 
part; the aboral surface of the tentacles has a bluish tinge, and the oral surface 
and pinnules is light brown. 

Siphonozooids are numerous on the basal part of the rachis ; they are prolonged 
into A shaped points on the pararaehidial and metarachidial surfaces, and they 
completely cover the prorachidial surface. 

Spicules are absent throughout the specimen. 

Locality : Andamans. 


Umbellula elongata, n. sp. Plate VII. fig. 6. 

This species is represented by one complete colony, about 031 mm. in length. 

The axis is more or less quadrangular in the lower part, and looks as if it 
were formed from four pillars fused where they touch. It becomes circular or 
oval in section in the upper part. It has a diameter of 2 nun. near the base. 

At the lower end of the stalk there is a large swelling, which readies its 
maximum diameter, 10 mm., at a point 86 mm. from the base. From this point 
upwards the stalk, which is thickly covered by siphonozooids, gradually tapers till 
it reaches the beginning of the rachis. On the lower part the ccenenchyma is 
thick, but on the upper part it is thin, except at the two opposite sides, where it 
forms a continuous fold which runs the whole length of the axis. 

The rachis is long, gradually thickening from its junction with the stalk and 
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then continuing without any increase in size. It is radial in symmetry, and 
carries a large number of autozooids which arise from all sides. The lower part 
is corkscrew-shaped, leaving only the upper part straight. It reaches a length of 
145 mm. 

The autozooids are apparently arranged in short spirals. They are of medium 
length, 18 mm., with a diameter of 2*5 mm. near the base. The walls are thick 
and tough, but in the majority the tentacles are missing; they are white in colour, 
with a slight violet tinge in parts. Ova and embryos are present in most of 
them. (See Plate VII. fig. G.) 

Siphonozooids occur all over the raehis, and throughout the whole 
length of the stalk. On the lower part of the stalk they are larger than 
those on the upper part and than those on the raehis. Those on the lower 
part vary from 0'3-0'5 mm. in height, and those on the raehis have a height 
of 0'28 mm. 

Spicules seem to be restricted to the lower part of the stalk, where there are 
small rods smooth and rounded at the ends, and also a few four-cornered forms. 
The length and breadth of the latter is about 0'007 mm. 

o 

Locality : Station 229 ; 9 n 29' 34" N., 75° 38' E.; 3G0 fathoms. 


Umbellula kollikeri, n. sp. 

The stalk is quadrangular, in some parts oval in section. At the base of the 
•stalk there is a small swelling about a millimetre in thickness. The stalk is about 
the same thickness throughout its whole length, but it has a very slight swelling 
at its junction with the raehis. It is continued up the ventral surface of the raehis, 
and forms a prominent spine below the place where the terminal autozooid is 
situated. Its length is about 39*5 mm. 

The autozooids, five in number, are arranged bilaterally, but owing to the 
twisting in the raehis they seem at first sight to be irregular. The two lowest are 
larger than the others, and rise from the edges of the ventral surface, so that 
there is a little of the ventral surface exposed between them, while the two 
smaller appear to rise more from the dorsal surface, and have their bases closely 
approximated. On the ventral surface the siphonozooids are seen on the 
small space exposed between the bases of the autozooids and on either side of 
the axis. On the dorsal surface they are arranged about the bases of the auto¬ 
zooids and on the sides of the axis, the middle line being apparently free. 
Where the siphonozooids occur the spicules seem to have arranged themselves so 
as to form a slight circular ridge around them. The length of the raehis is 11*5 
mm., of an autozooid with expanded tentacles 12'5 mm., of the body of an auto¬ 
zooid nearly 5 - 5 mm. 

There do not appear to be any siphonozooids on the stalk. 

13 
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The spicules of the autozooids are somewhat triangular in section, with one of 
the sides flatter than the others, and with a granular appearance throughout the 
whole length. 

o 

Locality : Station 118 ; 12° 20' N., 85° 8'E.; 1803 fathoms. 


Umbellula radiata, n. sp. 

This species is represented by a complete colony, 857 mm. in length. 

The stalk is long, and has a large swelling at the lower end, which extends 
for a distance of about 213 mm. upwards. From this point the stalk gradually 
tapers till it reaches the beginning of the racliis, where it seems to run up the 
centre, and does not become evident on either of the surfaces. On the lower 
swelling, which has a diameter of 7 mm., four prominent ribs are present, two of 
which can be traced throughout the whole length of the stalk. The stalk at the 
upper end of the swollen portion has a diameter of only 1*75 mm. 

The axis is roughly quadrangular, with the angles rounded off. On one of 
the sides in the lower portion a groove is present; in the upper portion it becomes 
almost cylindrical. 

The racliis is longer than usual, and bears a large number of autozooids, which 
are arranged in whorls. The lowest whorl has four. 

The autozooids are long and slender (4Gx2‘5 mm.), with moderately long 
tentacles ; they are brownish in colour, with the upper portion almost black. 

The tentacles are long and tapered, with one row 7 of pinnules on each side. 
The pinnules are short, rather blunt, and widely separated. 

The surface of the autozooids and the tentacles is covered by a brownish layer, 
which is honeycombed in appearance, and easily rubbed off. On treating a portion 
of this with acid, no effervescence was observed. 

The siphonozooids occupy the whole surface of the racliis between the auto¬ 
zooids ; they are small, brownish, wart-like projections. On the swelling at the 
lower end of the stalk there are several smaller projections, which may be 
siphonozooids. 

Among the typical autozooids there are two or three polyp-like bodies, 20 mm. 
in length by 4*5 mm. in width. Tentacles are represented by small blunt conical 
projections, in one case with seven minute pinnules present on each side. In these 
polyps the stomodienm and gastric filaments are short and simple, whereas in the 
typical autozooids they are long and convoluted. 

No spicules were found either in the polyps, the racliis, or the stem. 

Locality ; Andamans ; 490 fathoms. 
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Umbellula pendula, n. sp. 

This species is represented ]>y one complete colony, which has a total length 
of 744 mm. 

The stalk is very long, and has a large swelling at the basal end, which 
extends for a considerable distance, nearly 170 mm. upwards. From this point, 
however, the stalk tapers gradually towards its upper end. 

The axis is somewhat oval in section, and brownish in colour. Near the lower 
end it has a diameter of 1’9 mm., but it tapers abruptly towards the base, where 
it ends in a short coil, and is thread-like. At the upper end it becomes cylindrical, 
and gradually tapers. It has a diameter of 0'75 mm. at a point just below the 
beginning of the raeliis. In the lower part it is rigid, in the upper part it 
is quite flexible. 

The pendulous rachis is 55 mm. in length, and stretches on the concave side 
of the bent stalk as a thin membrane. In its lower part the proraebidial surface 
is marked by a stiff ridge, formed by the prolongation of the axis ; thus it is 
somewhat bilateral in shape ; but this bilateral symmetry is soon lost, and a radial 
arrangement assumed. 

The numerous long autozooids are arranged in irregular whorls. They may 
attain a length of 40 mm., and have a basal width of 2'5 mm. There are long 
slender tentacles, with one row of pinnules on each side. The autozooids are 
creamy white in their lower parts ; the dark bluish-black stomodeeum shines through 
the upper part. 

Siphonozooids are abundant, occurring all over the rachis, with the exception 
of the short ridge on the proraebidial surface of the lower part. They are small 
(0'2-0%3 mm. in height), and appear as minute conical projections on the surface. 

Spicules are entirely absent, none being found cither in the polyps, the rachis, 
or the stalk. 

Locality: Andamans; 188-220 fathoms. 


Umbellula indica, n. sp. 

This species is represented by a complete specimen, measuring 706 mm. in 
length. 

The stalk tapers gradually from a little above its base to its junction with 
the rachis. On the lower part there is a large swelling, which extends for a 
considerable distance up the stem. It has four wing-like projections, and is 
hollow. The lower part of the swelling is smooth, but the upper part is roughened 
by the siphonozooids, which project like warts above the surface. The siphono- 
zooid.s can be traced almost up to the junction with the rachis. 

The axis is quadrangular, with the sides slightly convex, and measures 2 mm. 
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ill diameter near the base. From this point it tapers very quickly towards the 
basal end, and becomes quite thread-like and hook-shaped. Towards the upper 
end it tapers very gradually, and becomes almost completely cylindrical near its 
junction with the portion contained in the rackis. 

On the lower part of the axis the euenenchyma is fairly thick, and is de¬ 
veloped into four wing-like folds; on the upper portion it is very thin, and closely 
attached to the axis, but the wing-like folds can be traced almost to the beginning 
of the rack is. 

The racliis seems to be radial in symmetry, its lower end forming a slender 
inverted conical portion, on which no autozooids, but numerous siphonozooids are 
found. 

The autozooids are long and slender, with the lower part packed with ova. 
They are light in colour, and contrast with the dark bluish-black colour of the 
upper portion, which is almost certainly due to the decomposed contents of the 
stomodaeum. They are as much as 48 mm. in length by 3 mm. in width. The 
stomodaeum and gastric filaments usually extend for about 14 mm. In the upper 
portion the stomodaeum is slightly convoluted, but lower down it is merely 
wrinkled. The tentacles are long, slender, and tapering, with one row of delicate 
pointed pinnules on each side. 

The siphonozooids cover the whole surface of the racliis not occupied by the 
autozooids. They are small projecting wart-like bodies, and in the parts not so 
directly subjected to the action of the preserving fluid are slightly brownish in 
colour. They are on an average 3*2 mm. in height, and are slightly oval in 
shape. 

No spicules are present in polyps, racliis, or stalk. 

Locality : Andamans ; 238-200 fathoms. 


Umbellula, sp. ? 

The stalk is cylindrical, thin, 355 mm. in length. There is a distinct swelling 
at the lower end, quadrangular in shape, with the edges prolonged into fine wing-like 
portions. The length of this enlargement is G8 mm. Its greatest breadth from 
the edges of the wings is about 2'5 mm., but tapers gradually at both ends, more 
gradually at the upper than at the lower end. 

The stalk gradually tapers from the top of the enlargement, and varies in 
thickness from 1 mm. to 0 - 8 mm. Towards its upper end it gradually thickens 
and forms a jilate-like structure continuous with the racliis and flattened laterally, 
thicker on the one surface than on the other, so that a cross section would appear 
somewhat wedge-shaped. This portion of the stalk, together with the racliis, has 
a hook shape in two specimens, but in the other two it is slightly curved towards 
the dorsal side. About half-way up the stalk there is a peculiar bend or knee in 
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all the specimens. The stalk is devoid of sipkonozooids except at the junction 
with the rachis. It is yellowish in appearance, and has a distinct sarcosome. 

The rachis is thin, and wedge-shaped, with a ridge. The autozooids appear to 
be irregularly arranged in the older forms, but in the younger they are bilateral. 
The rachis is covered with wart-like sipkonozooids beneath the part bearing auto¬ 
zooids, and on the upper part between the bases of the autozooids. The ventral 
side of the rachis bears no autozooids, but on the dorsal surface there is little 
space left exposed. The autozooids are 10 mm. in length, and the tentacles G mm. 

There are a few warty spicules of the usual three-edged shape. 

Locality : Station 197 ; 9° 34' 57" N., 75° 3G' 30" E. ; 40G fathoms. 


Com pa n ati ye Table 


COMPARATIVE TABLE OF 


Name. 

Stalk. 

Axis. 

U. ilurissi'imt , Kblliker. 

Long, cylindrical, flexible, 
with a spindle-shaped 
enlargement at the lower 
end. 

Nearly cylindrical. 

U. ( tjiintheri , Kdlliker. 

Quadrangular, with many 
spindle-shaped enlarge¬ 
ments. 

1 

Quadrangular. 

U. thomsoni , Kdlliker. 

Quadrangular, with well- 
developed lower, but no 
upper enlargement. 

Quadrangular, with exca¬ 
vated surfaces and 
rounded edges. 

U. leptocaulis, Knlliker. 

j 

Very thin. 

Quadrangular, with con¬ 
cave surfaces and blunt 
edges. 

U. simplex, Kdlliker. 

Cylindrical, thin, with a 
moderately thick sar- 
cosoma. 

Quadrangular, with con¬ 
cave surfaces and 
rounded edges. 

U. huxlcyi , Kolliker. 

With long enlargement 
below. 

Indistinctly quadrangular. 

U. carpenter /, Knlliker. 

Enlargement at upper end, 
continuous, with raebis 
and long enlargement at 
lower end. 

Q u a d r a n g u 1 a r, w i t h 

deeply excavated sur¬ 
faces and rounded edges. 


Racliis. 


A Hat rhomboid expansion 
of the stalk. 


Without inferior enlarge¬ 
ment—bilateral. 


Indistinctly bilateral. 


Bilateral. 


Decidedly bilateral. 


Indistinctly bilateral. 


Indistinctly bilateral. 
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SPECIES OF UMDELLULA. 


Autozooids. 


Vary in number from 
three to nine, and 
have no definite 
arrangement; eight 
bands of spicules occur 
on the wall, and these 
are continued up the 
aboral surface of the 
tentacles. 


Very large—alternate, 
44 min. long, with 
tentacles extended. 


Form a pendant bunch. 


Disposed alternately, 
27-30 min. in length. 


Siphonozooids. 


Exceedingly numerous, 
minute; cover the whole 
of the prorachidial sur¬ 
face except a narrow 
median ridge, and ex¬ 
tend in hands between 
the bases of the auto¬ 
zooids. 


Very numerous, hut leave ! 
a free line on both the 
pro- and the meta-rachi- 
dial surface. 


On pro- and meta-raehi- 
dial surfaces of the 
rachis; none on the 
stalk. 


Scanty—on rachis only. 


Spicules. 


(«) Stalk — small rods or 
ellipses, with longitu¬ 
dinally arranged ribs 
formed of minute spine¬ 
like processes ; (b) auto¬ 
zooids — (1) longer rods 
or ellipses, with fewer 
ribs; (2) long spindles, 
with rough jagged ends, 
and minute longitudinal 
ribs. 


Numerous in every part 
of cutis ; needles three- 
edged, and granular at 
the end ; 0*2-0*72 min. 
in length, and 0*041- 
0*045 mm. in breadth. 


In all parts of sarcosoma. 


In every part of the cutis. 
Those on the tentacles 
are disposed longitudin¬ 
ally; (a) stalk 0*11-0*18 
mm. in length and 
J 0*027-0*054 mm. in 
breadtli; (b) tentacles 

0*10-0*21 mm. long ; 
(c) autozooid, 0*43-0*54 
mm. long. 


Alternate, small, rather None. Numerous in every part 

hard, four in number. of the cutis. Three- 

edged and granulated 
at their ends; 0*1-0*18 
mm. long and 0*027- 
0*054 nun. broad. 


Form a cluster at end 
of stalk, with trace of 
a bilateral arrange¬ 
ment, small, brown. 


Numerous on whole stalk 
and between bases of 
autozooids, but none on 
the metarachidial side 
of the rachis between 
the polyps ; all provided 
with a single tentacle. 


None except in the end 
bulb of the stalk. 


I 




Form a rosette at the 
end of the stalk, long, 
colourless. 


sTtmerous on pro- and 
meta-racliidial sides of 
the rachis and along the 
whole stalk; all provided 
with one singly branched 
tentacle. 


Only in the lowest part of 
the stalk. 


Notes. 


The definite arrangement 
of spicules in eight rows 
j on the autozooid-wall 
does not seem to be of 
great specific moment. 
Depth — Lacca di ve s, 
1132 fathoms ; “ Scotia JJ 
specimens, 1742 fathoms ; 
Japan, 505 fathoms. 


Atlantic Ocean, a little N. 
of the Equator. Depth, 
1850 fathoms. 


Locality: North Atlantic 
Ocean, between Portugal 
and Madeira. Depth, 
2125 fathoms. 


South-west of New Guinea. 
Depth, 2440 fathoms; 
near U.giintheri, 


Between San Francisco 
and Yeddo. Depth, 
2050 fathoms. (Evi¬ 
dently young.) 


Locality: south of Yeddo. 
Depth, 5G5 fathoms. 


South Polar Sea, south¬ 
west of Australia. Depth, 
1975 fathoms. 
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Name. 

U.magniflora , Kolliker. 

U. limlahUi , Kolliker. 


t/. cncrinus , Linn. 

U. (jcnicidaia , Studer. 

Umbellula dura , n. sp. 

U. intermedia , n. sp. 

U. rosea , n. sp. 


COMPARATIVE TABLE OE 


Stalk. 


Axis. 


Kacliis. 


Long swelling below, and Quadrangular, with eon- No distinct rack is. 
a battened and curved cave surfaces and 
enlargement at its upper rounded edges, 
end. 


Short, somewhat spirally- 
twisted, and bent in a 
large flat curve below 
the polyp-cluster. 


Quadrangular, with rather 
deeply concave surfaces 
and ridge-like projecting 
edges. 


In form of a polyp-cluster 


Upper part of stalk is 
twisted and bent in vari¬ 
ous ways ; the whole 
stalk above the terminal 
swelling is turned like 
a spiral round its longi¬ 
tudinal axis. 


Long, thin, slightly bent 
at the inferior end. 


Long, flexible, with an 
enlargement at lower 
end. 


Long, slender, flexible, 
quadrangular in section ; 
small enlargement at 
the base and another 
spindle - shaped higher 
up. 


Long, flexible, quadrangu¬ 
lar in section, marked 
by a groove on each sur¬ 
face ; two enlargements. 


Q uadrangul ar, with deeply 
concave surfaces and 
rounded edges. 


Quadrangular, surfaces 
concave. 


Almost cylindrical. 


Quadrangular in section, 
with a groove on each 
side. 


Quadrilateral and deeply 
grooved on the sides. 


An apparently radiate 
hanging cluster. 


Arises at a right angle. 
Autozooids arranged in 
a rosette — slightly bi¬ 
lateral. 


Short, and forms an ir¬ 
regular inverted eone 
flattened laterally. 


Bilateral, ovoid, with a 
ridge on the prorachi- 
dial surface. 


Short, bilateral. 
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SPECIES OF UM BELLULA — continued. 


Autozoo ids. 


Form a bunch at end 
of stalk without any 
traee of bilateral 
arrangement. 


Tentacles longer than 
the body. Autozooids 
6-11 mm. long, ten¬ 
tacles about 20 mm. 


Siphonozooids. 


Numerous on the upper 
enlargement of the stalk 
at the base of the auto- | 
/ooids, and also on the 
long swelling of the ] 
stalk, and in its neigh¬ 
bourhood. 


Form tongue-shaped areas 
between the polyps. [ 
Below the cluster they 
are disposed all round, 
but downwards they 
pass into a single row on 
each side. 


Spicules. 


Absent. 


Absent except in the 
lower part of the stalk, 
where they are numer¬ 
ous ; 0*010 mm. x 

0*0064 mm. 


Tentacles about same 
length as, or shorter 
than, the body. 


Tentacles are about 
15 mm. long. 


Few and large, arranged 
in a whorl or bi¬ 
laterally. 


Five in number, one 
terminal ; of medium 
length, with long tent- j 
acles ; rigid, covered 
by spicules visible to 
the naked eye. 


One terminal and two 
pairs of lateral ; 5-6 
mm. long, 2*5 nun. in 
diam., tentacles 6 mm. 
long. 


1 1 


Between the autozooids in 
tongue-shaped areas. 
Each has a ventral ten¬ 
tacle. Also over the 
whole stalk. 


Occupy the space between 
the bases of the auto¬ 
zooids. 


Small, not prominent; 
occur all over the racliis. 


Very small spicules are 
found, but only in the 
lower end of the 
peduncle. 


Absent. 


(a) Autozooids—(1) blunt 
rods covered by longi¬ 
tudinal ribs; (2) long 
rods with minute tuber¬ 
cles ; (/>) ccenenehyma — 
rods and quadriradiate 
forms. 


Small ; occur in meshes (a) Rachis — rough rods or 
in the spicular covering bars, blunt at the ends 
all over the rachis except and ridged; (h) stem — 
on the prorachidial ridge. smaller and proportion¬ 
ally wider rods. 


On metarachidial extend¬ 
ing to the prorachidial 
surfaces. 


(a) Stalk — short, thick 
ellipses, with numerous 
ribs ; ( h ) autozooids—a 
few longer and propor¬ 
tionally thinner, rough 
ellipses. 


Notes. 


South Sea, east of Ker¬ 
guelen Island. Depth, 
1G00 fathoms. 


This species includes U. 
miniacea , Lindahl ; U. 
pallida , Lindahl; U. 

(fracilis , Marshall ; and 
U. bairdii, Yerrill. Lo¬ 
calities : Ba lliii’s Bay, \ 
Davis Straits, Denmark 
Straits, Faroe Channel, 
North Greenland. 
Depths : 410, 1435, 568, 
580-689, and 122 
fathoms respectively. 


Danielssenlinks U.mayni- 
flora , Kolb, with this 
species, but Jungersen 
keeps them as distinct 
species. Locality: 
Greenland and between 
Norway and the Faroes. 
Depth, 412-498 fathoms. 


China Sea. Lat.2l°19' N., 
long. 106° 24' E. Depth, 
680 fathoms. 


Depth, 705 fathoms. 


This species is intermedi¬ 
ate between U. yiintheri , 
Kdlb, and U. Icptocuulis , 
KolL Depth, 19 12 
fathoms. 


Depth, 1718 fathoms. 
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Name. 

U. purpurea, n. sp. 


U. clongata , n. sp. 


U, kollikerij n. sp. 


t/. r<ttUahi, u. sp. 


t/. penihda , 11 . sp. 


?7. indica , 11 . sp. 


COMP. 


Stalk. 


Long, flexible, quadrangu¬ 
lar, with prominent 
edges; two distinct en¬ 
largements. 


Large swelling at the 
base. 


Quadrangular to oval in 
section ; slight swelling 
at junction with rachis. 

Long; large swelling at 
lower end with four 
prominent ribs. 

Very long, with large 
swelling at basal end. 


Axis. 


Quadrangular in section, 
with sides deeply 
grooved. 


Quadrangular in section 
in lower part, circular 
or oval higher lip. 


Roughly quadrangular in 
section. 


Oval in section, yellow in 
colour. 


Tapers gradually from a Quadrangular in section 
large hollow terminal in stalk, circular in 

swelling with four rachis. 

“ wings.” 


Cylindrical, thin, with a 
terminal swelling with 
four wing-like projec¬ 
tions ; peculiar bend or 
knee about half-way 
up. 


A RATI YE TABLE OF 


Rachis. 


Short and swollen; bi¬ 
lateral. 


Long, radially symme¬ 
trical. 


Bilateral ; prominent 
spine at origin of last 
autozooid. 


Very long. 


Pendulous; bilateral in 
lower part, radial 
above. 


Apparently radially 
symmetrical. 


Thin and wedge-shaped 
with a ridge. 


U. sp. 
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SPECIES OF UMBELLULA —continued. 


Autozooids. 

Siphonozooids. 

Spicules. 

Numerous; 42 mm. in 
length, with a dia¬ 
meter of 3 mm. 

Numerous on the basal 
part of the rachis ; pro¬ 
longed into f \-shaped 
points on the para- and 
meta-rachidial surfaces; 
completely cover the 
pro-rachidial surface. 

Absent. 


In short spirals; 18 

mm. in length. 


Occur all over the rachis 
and throughout the | 
whole length of the 
stalk. 


Restricted to lower part 
of stem ; small rods 
smooth and rounded at 
ends ; also a few four- 
cornered forms. 


five in number At base of autozooids ; 
arranged bilaterally. middle line free. 


Autozooids : — triangular 
in section, granular. 


Numerous, arranged in Occupy the whole surface 
whorls, long and of the rachis. 
slender. 


Absent. 


Numerous, in irregular 
whorls; 
length. 


Long and slender ; 48 
mm. in length. 


Apparently irregularlv 
disposed ; very long, 
with short tentacles. 


Abundant ; occur all over 
the rachis except a short 
ridge on the lower part 
of the prorachidial sur¬ 
face. 


Cover the whole surface 
of the rachis; wart¬ 
like, oval in shape, 3*2 
nun. high. 

Cover the lower part of 
rachis, and occur also at 
base of autozooids. 


Absent. 


Absent. 


Few warty spicules of the 
three-edged type. 


Notes. 


Depth, 360 fathoms. 

I 

Depth, 1803 fathoms. 

Depth, 490 fathoms. 

Depth, 188-220 fathoms. 

| 

Depth, 238-290 fathoms. 

Depth, 406 fathoms. 
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Family A stuoptiluke. 

An ih opt Hum murrayi, Kolliker. 
„ decipiens, n. sp. 


Anthoptilum murrayi, Kolliker. 


To this species we refer two incomplete specimens without autozooids; the 
stronger of the two is 620 mm. in length, and on an average 4 mm. in breadth. 

The axis is sub-cylindrical, radially lamellar, with two lateral canals. In the 
lower part it is more or less quadrangular. 

The stalk is short, and has a long spindle-shaped swelling at the lower end. 

The raehis is long, more or less cylindrical in shape, marked by a broad 
groove on the prorachiclial surface, and by a narrow groove on the opposite side. 

There are no autozooids left on the raehis, but there are hollow oblong pit¬ 
like markings arranged in oblique transverse rows of two or three. It is possible 
that the adjacent edges of the autozooids may have been fused, and so formed 
rudimentary pinnules. The siphonozooids cover the whole surface of the raehis 
not occupied by bases of the autozooids. 

The ecenenehyma on the stalk is of medium thickness, but on the raehis it 
is very thick. 


There is no trace of spicules in the raehis, but small oval, quadrangular, or 
ineipiently quadriradiate forms (about 0'01 mm. in length) are present in the 
lower end of the stalk. 

The specimen has a dull white colour, while that described by Kolliker was 
pale red with brown polyps and colourless stalk. 

With reference to the absence of autozooids, it is interesting to notice that 
Professor J. D. F. Gilchrist supplied the following note to Professor Hickson with 
reference to Anthoptilum r/randijlorum : “ Some difficulty was experienced in 
preventing the polyps from being washed off by the motion of the preserva¬ 
tive fluid owing to the roll of the vessel ” ( Alcyonaria of the Cape of Good Hope, 
Part 11., 1904, p. 233). 

If we are right in referring our specimen to A. murrayi, the occurrence of 
this species in the Indian Ocean is very interesting. It was recorded by the 
“Challenger” from Station 50, North Atlantic, south of Halifax, 48° 8' N., 63° 
39' W. ; also bv Verrill from the east coast of North America ( American Journal 
of Science {A), vol. xxviii. p. 220). On the European side it has been recorded 
from the Bay of Gascony, 45° 57' N., 6° 21' W. ; and from the following four 
stations south of Iceland : Station 83 ; 62° 25' N., 28° 30' W. Station 40 ; 62° N., 
21°30'\Y. Station 65 ; 01° 33'N., 19° W. ; and Station 47 ; 61° 32' N., 13° 40' W. 

Eoealitv : Station 104 ; I 1 12' 47" N., 74° 25' 30" E. ; 1000 fathoms. 
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Anthoptilum decipiens, u. sp. Plate VII. fig. 8. 

This species is represented by a long substantial colony arising from a strong 
basal expansion. The total length is 720 mm., and the stem tapers from 4-2 
in in. in breadth. 

The stalk is short and conical; it expands gradually from its junction with 
the racliis downwards, and has a large knob in the centre of the base. I he base 
thus resembles a £< tarn o 7 shantcr ” ; or, to put it in another way, the stalk ends in 
a large knob, but before reaching the knob it expands into a large collar-likc fold. 

The racliis is very long, and is covered with a large number ol autozooids in 
oblique rows, from three to eight in each row. The autozooids are fused for a 
very short distance upwards from their base, thus producing distinct though 
rudimentary pinnules. These are placed at a very small angle to the long axis 
of the racliis, and the upper end reaches often to the pararachidial surface. Their 
arrangement is somewhat perplexing, as there is distinct overlapping. Two occur 
almost opposite one another, and a third distinctly overlaps their insertion. 

The autozooids are very long (10-25 mm.), thin walled, and packed with 
reproductive bodies which shine through the thin walls and give the polyps an 
appearance suggestive of fish-roe. (See Plate VII. fig. 8.) 

The siphonozooids occur on the pararachidial and metarachidial surfaces, 
extending on to the bases of the rudimentary pinnules in small somewhat triangular 
areas insinuated between two adjacent autozooids. They also occur on the pro- 
rachidial surface, with the exception of a narrow median strip. 

The spicules of the coenenehyma at the lower end of the stalk are very minute 
rods (0’005G mm. in length), which may be collected together to form star-shaped 
groups. 

There are no spicules on the racliis or on the autozooids. 

The most noteworthy features of this species are : 

1. The perfect though rudimentary pinnules. 

2. The peculiar overlapping arrangement of the pinnules. 

3. The shape of the basal expansion with its knob-like termination into 
which the end of the axis extends. 

Locality : Station 284 ; 7° 55' N., 81° 47' E. ; 50G fathoms. 

Family Fvxiculixid^ 

Subfamily Fuuiculininm : 

Funiculina quad ranguh iris (Pall.) = Lcj)toj>tilum grarde, Kolliker. 

Funiculi net gracilis , n. sp. 

Subfamily Starhyptilidm. 

Stack ijptilum maculcitum , n. sp. 
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Subfamily Funiculiniuse. 

Funiculina quadrangularis (Pallas) = Leptotilum gracile , Kolliker. 

A broken colony, 358 nun. in length. 

The axis is quadrangular in section, with deep grooves on three of the sides, 
in the lower part. It is 0*95 mm. in diameter, and tapers gradually to a delicate 
thread at the tip. 

All the autozooids have fallen off, so that their arrangement cannot be ascer¬ 
tained with certainty, but they seem to have occurred alternately in a single 
row on each side of the axis. Several detached autozooids are 7 mm. in length 
and 2 mm. in breadth. Each has eight projecting apical points formed of a number 
of small smooth blunt rod-like spicules, 1*2 mm. in length, 0*038 mm. in diameter. 

The autozooids are colourless, but the dark brown contents of the stomodseum 
are seen through the walls. 

We see no sufficient reason to separate this form from Leptoptilum gmcile , 
though the autozooids in Ivollikers specimens were only 3-4 mm. in length. Grieg 
and Jungersen have shown that Leptoptilum gracile is simply a stage in the life 
history of Funiculina quadrangular is. 

Locality : Bay of Bengal: 753 fathoms. Previously recorded as Leptoptilum 
gracile from New Zealand. Fttnicidina quadrcingulctris is recorded from North Sea, 
the Atlantic Ocean (on the European and American sides), the ^Mediterranean, etc. 

Another delicate graceful specimen is referred to this species. It is complete, 
and has a total length of 49 mm., of which the stalk occupies 22 mm. 

The colony is extremely delicate, the racliis differing from the stalk only by 
the presence of the autozooids. 

The autozooids are arranged in twos almost at the same level, or one slightly 
above the other. They lie partly on the pararachidial, partly on the metarachidial 
surface. They stand almost at right angles to the surface of the stalk, or are 
directed slightly upwards. Between each pair of autozooids two small zooid-like 
structures are present, but these are undoubtedly young stages of autozooids. 

The polyp-calyces have eight projecting points, each composed of a number 
of spicules. On the bodies of the calyces the spicules are arranged in an irregular 
manner, but mostly transversely ; underlying the transverse spicules there are 
eight narrow bands of longitudinally arranged spicules. These bands are formed 
in the following manner : each point divides into two sets of diverging spicules, 
each set then joins with the adjacent set of the next point, and the two sets thus 
united form a band extending towards the base of the calyx. 

The calyces are from 2-3*5 mm. in height, and some of the younger autozooids 
between the others are from 11*5 mm. in length. Their walls are very thin and 
translucent. 

The neneuchynia is thin and transparent, allowing the axis to shine through. 


The spicules of the polyp-ealyces and coenenchyma are smootli fluted rods, 
perfectly transparent. Those of the stem are on an average 0-22 mm. in length 
by 0*015 mm. in breadth; those of the calyx wall are from 0*4 to 0*5 mm. in 
length by 0*15 mm. in breadth. 

The colony is colourless, except for the stomodaeum, which is blackish-brown 
in colour. 

This specimen agrees closely with the specimen described by Kolliker. 

Locality : Station 235 ; 14° 13' N., 93° 40' E. ; 370-419 fathoms. 


Funiculina gracilis, n. sp. Plate VII. fig. 10 ; Plate IX. fig. 4. 

A large number of specimens, mostly broken and slightly damaged, are 
plaeed in this speeies. A representative example was 350 mm. in length, with a 
breadth of rachis about 1 *25 mm. 

It consists of a stalk (100 mm.) and an elongated quadrilateral rachis. 
There is no difference between the stalk and rachis, apart from the presence 
of the autozooids. 

The axis is quadrangular with hollow sides, thus giving the stem, which 
varies from 0*7-1 *5 mm. in diameter, a quadrangular grooved appearance. 
Towards the basal end the stem diminishes and then swells, and forms a some¬ 
what club-shaped enlargement which is usually slightly curved. 

The rachis is quadrilateral and long, having the autozooids arranged in 
groups, eaeh group consisting of two irregular rows of three to four polyps. 

The calyces are produced into eight sharp teeth—the tips of bands of spicules. 
On the upper part of the calyx, the spicules lie for the most part longitudinally, 
but towards the basal portion they are more irregular and are often obliquely 
transverse. Numerous siphonozooid-like bodies, white in colour in marked con¬ 
trast to the dull grey of the autozooids, occur among the bases of the latter, 
principally in a somewhat broken single line on the metarachidial surface. They 
are furnished with eight short lobe-like projections at the tip, and rise to a height 
of 1 mm. 

The height of the autozooid calyces varies from 3-5 mm., and the diameter 
from 1-1 *5 mm. 

The colour of the rachis is yellowish to whitish, the basal portion of the 
calyces is also whitish, while the upper portion is bluish-black to a dull grey. 

The ova are fairly abundant, and embryos were found with a slightly brown 
outer coating and a yellow interior with a large cavity. 

The spicules are long slender fluted rods, blunt or pointed at the ends, and 
often slightly curved at one end. The following measurements were taken of 
length and breadth in millimetres : 

0*8x0*04; 0*7x0*035; 0*4x0*02. 
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It is possible tluit t lie form which we have identified with Lcptoptilum 
(jvacile, Kolliker, and referred to Funienltna quadrangular^, Fallas, is really the 
young stage of this new species of FunicnUna. 

Locality : Station 197 ; 9° 34' 57" N., 75° 30' 30" E. ; 40G fathoms. 


Subfamily Stachyptilidse. 

Stachyptilum maculatum, n. sp. Plate VII. figs. 5 and 9 ; Plate IX. fig. 1G. 

This species is represented by one complete club-shaped specimen, G2 mm. in 
height. 

The rachis is club-shaped, gradually increasing in diameter and reaching its 
maximum a little below the apex. It presents a rather striking appearance owing 
to the presence of brown siphonozooids on the surface not occupied by autozooids. 

The autozooids are arranged in ten oblique rows on each side, each row 
consisting of 3-4 polyps. They are fairly large, and capable of complete retrac¬ 
tion ; they show no spicules in their thin walls. The tentacles are of median 
length, and gradually taper to the distal end. They have one row of 12-14 
short blunt pinnules on each side. 

The siphonozooids form slight brown projections on the surface, and appear 
as eight-rayed stars. They vary in diameter from 0'2—0'3 nun., and the larger 
individuals are slightly oval. They cover all the surface of the rachis not occupied 
by the autozooids, and seem also to occur in two grooves that run up the 
rachis. These grooves on the rachis may be due to contraction in the preserving 
fluid. 

The spicules are rod-like, with jagged ends, or four- to five-rayed forms. They 
vary in length from 0T— OTG mm., and in breadth from 0'025-0'04 mm. 

This species differs from those previously described in the greater variety of 
spicules, in having more of the rachis covered, and in the absence of papilla; at the 
upper end of the stalk. 

Locality : Station 213 ; 21° 25' N., G8° 02' 30" E.; 137-131 fathoms. 


Family Vmar la mike (Pavonmidre, Jungersen). 

Pavonaria willemoesii, Kolliker = Mieroptilum willcnwcsu, Kolliker. 

A broken specimen with a total length of 11G*5 mm., of which the stalk 
occupies 33 mm., thus leaving a long rachis. The axis is cylindrical, from 0 - 35- 
0‘4 mm. in diameter. The diameter of the stalk is 0‘4-0’5 mm., and it is 
cylindrical just below the origin of the rachis. The cienenchyma is thin, and 
allows the axis to shine through on the prorachidial surface, but is considerably 
thicker on the metarachidial surface. 
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The thirty-six autozooids are arranged alternately in one row on each side of 
the rachis. They vary from 2-3‘2 mm. in height. Between these there are some 
smaller polyps interspersed, and there are 3-4 small polyps below the lowest well- 
developed autozooid. The calyces are prominent, furnished with two strong points 
on the abaxial side which are separated from the axial side by a deep indentation. 
The spicules are arranged longitudinally on the abaxial and axial surfaces, but on 
the latter they tend to be placed transversely at the edges. On the lateral surfaces 
the spicules are fewer in number, and some are directed at right angles to the 
stalk, so that they eross the others which are plaeed longitudinally. 

The spicules are in the form of needles, varying from 0‘5-l mm. in length on 
the rachis and the autozooids, but on the stalk they are very small (0T2-0T5 nnn.). 

On the small immature polyps the spicules are arranged as on the mature 
forms, thus producing a small conical projection. 

No siphonozooids are distinguishable. Juugerseu seems to have shown con¬ 
clusively that Microptilum is simply a young stage of Pavonana ; and as our 
specimen agrees closely with Microptilum H'dlemoesii , Kolliker, we have recorded 
it under the title Pavonaria willemoesii. 

Locality : Andaman Sea ; 050 fathoms. 

Geographical Distribution. —This genus is widely distributed ; P.jinmarchica 
has been recorded from the coast of Norway, from the vicinity of Iceland, and from 
the east coast of North America, at depths varying from GO-980 fathoms; P. 
africana (Studer) from the Atlantic and the West Coast of Africa, 10 12‘9' N., 17 
23'5 / W. ; P. sp. from the Japanese Seas and the Gulf of Korea, and Microptilum 
willemoesii from Station 235, south of Yeddo, 34 7' N., 138 E., at a depth of 565 
fathoms. Another species has been recorded from Behring Island, and two more, 
P. dofleinii and P. ccdifornica, from the Californian coast. 

Family Pkxxa tvlidjs. 

Subfamily Penuatulinse. 

Pennatula indica , n. sp. 

,, veneris, n. sp. 

,, splendcns, n. sp. 

,, pcndula, n. sp. 

Subfamily Pterocididm. 

Pteroeidcs trinuliata, n. sp. 

Subfamily Pennatulium. 

Pennatula indica, n. sp. Plate Ylll. fig. 1. 

Several beautiful specimens, the largest of which (A and B) are 150 and 105 

mm. in length. 
i5 
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The stalk is long ami straight, whitish in colour, with a pinkish tinge. Its 
length is about half that of the entire colony (G4 mm. in A and 49‘5 mm. in B). 
It shows a number of swellings, three in B, the smaller, and four in A, the larger 
specimen. There is a very small swelling near the base, a second slightly bigger, 
and almost touching the first, a third about the middle point of the stalk, and in 
the largest specimen (A), a fourth swelling at a point three-fourths the length from 
the base. 

The following measurements were taken : 


Specimen. 



A. 

B. 

C. 

D. 

Total length .... 



150 mm. 

105 mm. 

84 mm. 

78 mm. 

Length of peduncle 



. G4 mm. 

49*5 inm. 

34 mm. 

37 mm. 

Number of pinnules . 



29,30 

17/19 

21/21 

15/15 

Length of well-developed pinnule 



35 mm. 

23*2 mm. 

17 nnn. 

22 mm. 

Breadth of same at base 



. 4'2 mm. 

3*2 mm. 

2*5 mm. 

2 mm. 

Number of polyps on same . 



11 

11 

7 

7 


Owing to the contraction of the ccenenehyma the tip of the axis projects at 
the basal end. It is thin and thread-like, and is coiled several times into a sort of 
spiral. 

The crimson-lake colour of the rachis and pinnules presents a striking contrast 
to the whitish or pinkish colour of the stalk. The lower pinnules, varying in 
number from 3-5, are small and rudimentary in all the specimens, the lowest 
being recognisable only as a band of slightly darker spicules lying across the 
sides of the rachis. The fully developed pinnules are long, narrow, sword-shaped, 
with calyces on their edges. They are covered by long spicules arranged parallel 
to the length and closely packed together, forming a complete casing. The calyces 
stand not at right angles to the pinnule, but at a small angle, and have their apices 
directed towards the distal end. Each calyx is formed of longitudinally disposed 
spicules similar to those of the pinnule, and has its apex divided into eight points, 
each of which is made up of at least two spicules. The calyces reach a height of 
4T mm. The autozooids are capable of complete retraction within the calyces. 
Each tentacle has on its aboral surface a broad band of spicules which are arranged 
more or less longitudinally. 

Along the prorachidial surface there is a broad band free from autozooids. 
This band is divided into two smaller bands by a long narrow furrow which extends 
the whole length of the rachis. The band is closely covered by numerous siphouo- 
zooids, cache of which has a small calyx which is closely appresssd to the surface of 
the rachis, and thus appears only as a platform of spines lying at an acute angle 
to the surface, with the apex directed towards the tip of the rachis. On the 
metarachidial surface siphonozooids are also present, forming a single row on each 
side of the middle line. They are not so closely pressed against the surface. The 
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general ccencnchyma is fairly thick, and lias abundant spicules. The spicules arc 
long slender fluted rods, varying from 0*15-3 mm. in length, and from 0*01-0*13 
min. in width. 

Both ova and embryos were found in the pinnules. 

Localities : Station 260 ; 8° 28' 15" N., 76° 07' E. ; 487 fathoms. Station 323 ; 
16° 25' N., 93° 43' 30" E. ; 463 fathoms. Station 230 ; 7° 40' N., 70° 00' 52" E. ; 
824 fathoms. 


Pennatula veneris, n. sp. Plate VIII. fig. 8. 

Three magnificent specimens, with a beautiful colour scheme. Idle stalk and 
racliis are dark red, the pinnules are transparent, the autozooids are red with white 
tentacles. 

The short stalk ends in a swollen base, and just below its junction with the 
raeliis there is a short thick spindle-shaped enlargement. 

The rachis, which is many times longer than the stalk, tapers gradually 
towards the tip, where it becomes thread-like and loses itself in the base of a small 
pinnule. On the metarachidial surface a deep broad groove extends the whole 
length ; the proraehidial surface tends to be rounded. 

The pinnules are numerous, and are placed ou the pararachidial surfaces, and 
present a striking contrast to the darker coloured rachis. They are placed almost 
parallel to the axis of the rachis, and show considerable variation in size, the best 
developed pinnules being about half-way up the rachis. A well-developed pinnule 
is triangular in shape with a broad base, and one side, the proraehidial edge, is 
slightly curved, while the metarachidial edge bears the autozooids. In the younger 
stages of the pinnules the terminal aut-ozooid is very long, and separated from the 
rest by a considerable distance, and the peculiar appearance thus resulting is 
accentuated in still younger stages by the whole pinnule being whip-like, and even 
resembling a flattened thread with only one, the terminal, autozooid. The pinnules 
are transparent, and contain abundant ova. 

The autozooids stand in a single row on the edge of the pinnule. They have 
short stalks, and are expanded at the oral end into a somewhat bell-like shape. 
There are no projecting spines. The colouring of the polyp is striking. The short 
stalk is translucent in the lower part, then a brownish-yellow tinge begins to 
appear, the brown colour becomes gradually intensified in the body of the polyp 
until just below the origin of the tentacles, where it becomes a deep red. The 
body wall is marked by eight lines. Towards the base of the pinnule the polyps 
decrease in size, and finally appear as a row of small white warts on the edge. The 
tentacles are short, and have one row of pinnules on each side. (>n the aboral 
surface they have a narrow band of small red spicules extending up the middle line 
to the tip. The tentacles curve inwards when at rest, and then they appear like a 
small white dome marked by eight bands of red which radiate from the apex. 


The siphonozooids occur principally on the pararachidial surfaces in long narrow 
hands between the pinnules, the upper end of each band reaching for a short distance 
on to the metarachidial surface, and the lower end for a similar distance on to the 
opposite side. The middle of each band of zooids is marked at the middle point by 
a slight broadening in the upper part of the rachis, or by a slight S-shaped twist in 
the lower part of the rachis. 

The following measurements were taken : 


i 


Specimen. 

Length of specimen 

Length of peduncle 

Number of pinnules 

Length of well-developed pinnule 

Breadth of same near base 

Number of autozooids in same 


No. 1. 

No. 11. 

No. 111. 

243 nan. 

221 nan. 

180 mm. 

4G nan. 

40 mm. 

37 nan. 

32/33 

27/27 

24/23 

2G*o nan. 

19 nan. 

16 mm. 

10 nan. 

10 mm. 

10 mm. 

20 + 7 

2G+5 

22 + 8 


(The unit after the plus sign in the number of autozooids indicates the number of immature 
forms towards the base of the pinnules.) 


In specimen No. II. the terminal autozooid of a pinnule may reach a length 
of \) mm. 

The spicules of the antozooids are all of one shape, flattish bars rounded at 
the ends and constricted at the middle. They are from 0*04 to 0*045 mm. in 
length by 0*02 to 0*015 in breadth. They vary in colour from brownish to 
red. 

The spicules of the stem are similar in form to those of the autozooids, and 
of similar dimensions (0*04x0'02). 

Locality: N.-V . of Calicut; 100 fathoms. 


Pennatula splendens, n. sp. Plate VIII. fig. 5. 

The short stalk ends in a slight swelling, and is somewhat curved. Just 
below the rachis there is a spindle-shaped enlargement, which has a diameter of 
7 mm. 

The rachis (272 mm.) is four times longer than the stalk (G8 mm.), dark red 
in the lower part, and whitish to greyish in the upper part. On the metarachidial 
surface there is a groove; the prorachidial surface tends to be rounded. 

The numerous pinnules lie almost parallel to the long axis of the rachis, 
on the pararachidial surfaces. They arc triangular, with a greatly elongated 
base. The pinnules arc somewhat varied in shape at the ditlcrent parts of 
the rachis, much smaller and narrower in the lower part., but never show¬ 
ing any trace of the whip-like development seen in Pennatula veneris. In 
colour also they show variation, the younger pinnules being similar in colour 
to the stalk, while the better developed pinnules are greyish to dirty white. 
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The autozooids are densely crowded on the metarachidial edge of tlie pinnule. 
They are somewhat bell-shaped, and stand on a short peduncle, which in the case 
of the autozooids on the upper pinnules passes through the same colour scheme as 
in those of Penncitula, veneris , but in the lower pinnules the peduncles are uniformly 
dark red. There are no projecting spines or points in the autozooids, which are 
arranged so closely that they appear to be in two or three rows. The tentacles 
are short, white in colour, and have no band of red spicules on the aboral 
surface. 

The siphonozooids form broad bands which extend upwards between the 
pinnules on the pararachidial surfaces, but their lower ends extend so far 
down as to form a distinct baud on the prorachidial margin of the lateral 
surfaces. 

The following measurements were taken : 

Breadth of racliis near base, 3 mm.; near tip, l - 8 mm. 

Length of well-developed pinnule, 23-25 mm. 

Breadth, 12 mm. ; about 6 mm. near base and tip. 

Number of autozooids, 51 + 10 (19 near base, 45 near tip). 

The spicules of the pinnules and autozooids are somewhat flattened ovals or 
ellipses, brownish in colour ; the following measurements were taken of length 

O O 

and breadth in millimetres : 

0'04x0 - 02 ; 0'03x0'04; 0'029x0'04. 

They are not so much constricted at the middle as in Penncitula veneris. 

This species differs from Penncitula veneris in the following details, although 
they show a remarkable superficial resemblance. 

f. The lower pinnules are different in shape, not having any trace of the whip¬ 
like development of the terminal autozooid. 

2. The colour of the pinnules is different, the lower being dark red, the upper 

and more developed being white to greyish. 

3. There are no bands of red spicules on the aboral surfaces of the 

tentacles. 

4. The low T er ends of the siphonozooid-bands fuse and form a continuous band 

or strip on the prorachidial margin of the pararachidial surfaces. 

Locality : Station 239 ; 11 49' 30" N., 92 55' E. ; 55 fathoms. 
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Pennatula pendula, n. sp. Plate VII. fig. 1 ; Plate VI 11. figs. 7 and 10. 

This species, which in some ways resembles P. rauvrayi , Kolliker, is represented 
by numerous specimens. 

The usual colour of the stalk and rachis is dark red, but in some the rachis is 
pinkish below, then almost pure white, and then coral red. The pinnules are 
usually white, but some are coral red. The autozooids are red, their tentacles 
white, the siphonozooids are yellowish. 

The axis is cylindrical above, quadrangular below; at the lower end two of 
the angles are produced into wing-like expansions. 

The translucent pinnules, of which there may be over fifty pairs, are elongated 
triangles or lanceolate. The calyces have eight projecting spines. 

The siphonozooids are in two rows on the pararachidial surfaces. 

As there are many specimens, we give several sets of measurements to show 
quantitative differences. 


Length of 
Whole. 

Length of 
Stalk. 

Breadth of En¬ 
largement of Stalk. 

Length of 
Rachis. 

Breadth of 
Rachis. 

Breadth of Base 
of Pinnules. 

Tolyps on 
Pinnules. 

1 256 inni. 

100 mm. 

3 mm. 

Breadth of 
stalk, 1*2 
mm. 

156 mm. 

Near base, 1*5 
mm. Near 

tip, 1*8 mm. 

Near base, 2'9 
mm. Near 

tip, 7 mm. 
A1 tout half¬ 
way up, 5*5 
mm. 

Near base, 8. 
Near tip, 11. 
About half¬ 
way up, 10. 

1 

229 mm. 

1 

50 mm. 

3 mm. Breadth 
of stalk, 1*4 
mm. 

179 mm. 

Near base, 2*8 
mm. Near 

tip, 1*5 mm. 

Near base, 2*6 
mm. Near 

tip, 3 mm. 
About half¬ 
way up, 4 
mm. 

Near base, 7. 
Near tip, 10- 
11. About 

half-way up, 
9. 

240 mm. 

1 _ 

122 mm. 

2 mm. Breadth 
of stalk, 1*2 
mm. 

118 mm. 53 
pairs of 
pinnules. 

Near base, 2 
mm. Near 

tip, 1*5 mm. 

Near base, 4 mm. 
Near tip, 3*5 
mm. About 
half-way up, 
5*2 mm. 

Near base, 9. 
Near tip, 7. 
About half¬ 
way up, 40. 


Localities : Andamans ; “238-290 fathoms. Station 235 ; 14° 13' N., 93° 40' E.; 
370-419 fathoms. Station 240 ; 11 32' N., 92° 4G' E. ; 194 fathoms. 


Subfamily Pteroeidkhe. 

Pteroeides triradiata, n. sp. 

At the base of the stalk there is a slight swelling, 8 mm. in length and 3 mm. 
in breadth, from the end of which the bare axis projects and ends in a hook-shaped 
portion. 

At a distance of 15 mm. from the end of the stalk a large swelling (4*8 mm. 
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in breadth) arises and extends up the stalk, gradually tapering till the stalk has 
reached its normal thickness at the origin of the lowest pinnules. 

The raehis is nearly 30 mm. in breadth. The bare prorachidial surface is 
*2*3 mm. across. The three large and well-developed rays in the pinnules give 
the specimen a very stiff and spiny appearance. The pinnules may be said 
to be sword-shaped, and vary in width from 2-3 nun. The prorachidial edge 
is occupied by the strong first ray, which consists of about three long spicules. 
The presence of only three rays is a distinctive feature of this species. 

The following measurements were taken of the two specimens: 


Specimen. 

Stalk. 

Raehis. 

Pinnules. 

Number 

Zooid 

1 

Zooid 

Length. 

Breadth. 

Leugth. 

i_ 

Breadth. 

Length. 

Width. 

of Rays. 

Streak. 

Plate. 

A 

30 linn. 

2 mm. 

33 mm. 

24 nun. 

15 mm. 
(16 pa 
pin nu 

2’8 mm. 
irs of 
les.) 

3 at 
most. 

Not 

seen. 

Marginal 

CO- 

B 

39 mm. 

1 

3'7 mm. 

67'6 mm. 

i 

24 mm. 

1 

17 mm. 
(23 pa 
pi iinu 

3 mm. 
irs of 
les.) 

3 at 
most. 

Not 

seen. 

Marginal 

00. 


Locality : fetation 259 ; 10 08 r 43 N., 75 33 7 30" E. ; 5G fathoms. 
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EXPLANATION OF PLATES. 


Plate 1. 

Fig. 1. Sarcopliytum aberrans, n. sp. Stalked Colony without basal attachment. Slightly enlarged 

(*H). 

,, 2. Sarcopliytum aberrans , n. sp. Encrusting Colony, (a) portion enlarged (x 11), showing part 
of the s])iral bare streak, at one place the coenenchyma overarching it, at another the 
coenenchyma completely surrounding the support; (b) distal end of an autozooid sliowing 
the arrangement of the pinnules on the tentacles ; (c) colony reduced n. s.) in size 
showing the incrusting habit and the projecting siliceous support. 

,, 3. Sarcopliytum ayaricoides , n. sp. (Xat. size.) Xote the characteristic autozooids; tlie siphono- 

zooids (represented by white spots) are much more numerous than in the figure. 

,, 4. Spongodes alcocki , n. sp. ( x 15). Two polyps showing the single projecting spicule of the 

Stiitzbuudel. 

5. Paragorgia splendens , n. sp. (Xat. size.) Xote the characteristic clusters of autozooids. 

,, 6. Kerondes koreni , Wright and Studer ( x 10). Small portion of a twig. 

,, 7. Kerolides koreni , Wright and Studer. Colony nat. size. 

,, 8. Muricella bengalensis , n. sp. Small portion enlarged ( x 20). Xote the large size of the 

spicules of the coenenchyma. 

., 9. Pleurocorallium variabile , n. sp. Small portion enlarged (x 8) showing the arenaceous 
coenenchyma and the stellate appearance of the retracted polyps. 

,, 10. Juncella elongafa, Pallas. Small portion enlarged (x 4). 

Plate 11. 

Fig. 1. Stachyodes allmani , Wright and Studer. Axis of a colony to show mode of branching. (Xat. 
size.) 

,, 2. Acanthogorgia aspera , Pourtales. Colony nat. size. 

,, 3. Chrysogorgia flexilis , Wright and Studer. Colony showing branching and arrangement of 
polyps. 

,, 4. Chrysogorgia irregularis , n. sp. Part of a colony to show the indefinite mode of branching. 

„ 5. (a and b) Stachyodes allmani , Wright and Studer. Obverse and reverse views of a small 
portion of a twig enlarged. 

,, 6. Sympodium indicum, n. sp. Portion enlarged showing burrowing polyelnet worm. 

„ 7. Sympodium incrustans , n. sp. Part enlarged to show the furrowing of the polyps and also 
stages in retraction. 


Plate 111. 

Fig. 1 . Proioptilum inedinm, n. sp. Part enlarged. Xote the irregular margins of the calyces. 

„ 2. Thouarella moselpyi , var. spkata , n. Portion of colony nat. size showing the mode of 
branching. 

,, 3. Paramuricea indira , n. sp. Part enlarged to show the markedly spinose character of the 
ccenen ch yma. 
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Fig. 1. Thouarella musdeyt\ var. spirata, n. Portion enlarged (x 20). Note tlic spines on the pre- 
opereular scales. 

■). Lepidnyoryia rerrilli, Wright ami Studer. (a) Small portion of colony nat. size ; (b) part 
enlarged ( x 15) showing the dense armature and a partially retracted polyp. 

,, G. Chrysoyoryia indica , n. sp. (x 1.1). To show mode of branching and arrangement of polyps. 

,, 7. Acamptoyoryia bebrycoides , var. robust a , n. Fragment nat. size. 

8. Acamptoyoryia bebrycoides, var. robust a , n. Twig enlarged ( x 10). Note the short and 
cylindrical polyps and the almost horizontal operculum. 

Plate IV. 

Fio. 1. Kero'cides yradiis, Whitelegge. Portion of colony nat. size. 

,, 2. Keroeides yracilis, Whitelegge. Part of twig enlarged (x 10). Note the large and regularly 

arranged spicules. 

,, 5. Keroeides yracilis, Whitelegge. Portion of main stem enlarged (x 10) showing the smaller 
and more indefinitely arranged spicules. 

,, 4. Parisis indicct , n. sp. Brunch nat. size. 

,, 5. Parisis indica, n. sp. Part of axis enlarged showing the clusters of epizoic Palyihoa. 

,, G. Symposium tenue, n. sp. Colony ( x 1J) showing the support of siliceous sponge spicules. 

,, 7. Distichoytilum yracile, Terrill. Part enlarged (x 10). Note the small scarcely projecting 

polyps. 

8. Parisis indica., n. sp. Basal portion ( x 1^) showing the disc of attachment. 

.. 0. Parisis indica, n. sp. Part of a branch enlarged (x li). Contrast the proportions of node 
and internode with those in fig. 8. 

,, 10. Chironejddhya macrospiculala, n. sp. Terminal portion enlarged (x 12). Note the enormous 
spindles of the cumeneliyina. 

,, 11. Suberoyoryia bull Uteri, var. ceyhmensis , Thomson. Branch nat. size. 

,, 12. Suberoyoryia bid liber i, var. ceylonensis, Thomson. Portion enlarged (x 10). 


Plate V. 

Fig. 1. Acanthomuricea ramosa, n. g. et sp. Terminal twig enlarged ( x 10). Side to which the polyps 
are directed. 

„ 2. SPreamidhia indica , n. g. et sp. Part enlarged ( x 10). 

„ 3. Acamployorym circinm, n. sp. Twig ( x 2). Note the spinose appearance. 

,, 4. Acanthomuricea ramosa , n. g. et sp. Reverse side of fig. 1. 

,, 5. Umbel tula rosea, n. sp. Rachis nat. size. 

6. PleuvoeoraUiinn rariabile, n. sp. Portion enlarged ( x 12). Note the arenaceous appearance 
of the ecenenchyma and the stellate form of the polyps. 

,, 7. J micella, miniarea , n. sp. Colony nat. size. Note gall. 

,, 8. Acanthomaricea ramosa , n. g. et sp. Branch ( x 1J). 

,, 9. Parayoryia, splendens , n. sp. Branch nat. size. 

,, 10. Astroyoryia rubra, n. sp. Terminal portion of twig ( x 10). 

,,11. Aris spinosa, n. sp. Part of twig enlarged ( x 14). Note the difference in the spiculation of 

contiguous portions ; also the enormous plate-like spicules. 

,, 12. Jmicella miniacea, n. sp. Part enlarged (x 12) showing the characteristic polyps. 

13. Stendla horrida, n. sp. Terminal twig enlarged ( x 12). Note the rugose appearance. 

,, 14. Parayoryia splendens, n. sp. Cluster of autozooids enlarged ; also showing the arrangement of 
the siphonozooids. 

,, 15. Acanlhoyoryia aspera, Pourtales. Side and end view of polyps ( x 10). 
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Plate VI. 

Fig. 1. Thedoides inermis, n. g. et sp. Part of colony nat. size. 

,, 2. Thesioides inermis , n, g. et sp. Portion enlarged ( x 6). Note the peculiar tentacles. 

„ 3. Chrysogorgia d idiot oma , n. sp. Axis nat. size to show mode of branching. 

., 4. Aeamp>togorgia Inbrycoides , von Koch. Branch ( x 2). 

„ f>. Acamptogorgia bebrycoides, von Koch. Terminal twig enlarged ( x 10). 

„ 6. Ceratoisis gracilis, n. sp. Part enlarged ( x 11) to show characteristic armature of polyps; 

(a) small portion nat. size. 

„ 7. Sympodium pulchrum , n. sp. Part of colony nat. size encrusting a sponge skeleton. 

,, 8. Selerobelemnon kbllikeri, n. sp. Portion enlarged ( x 5h). Note the peculiar pseudo-calyx and 
the siphonozooids. 

Plate VII. 

Fig. 1. Pennatida pendula, n. sp. A pinnule. Note the rugose autozooids and the ova appearing 
through the semi-transparent walls. 

,, 2. Chrysoyorgia oriental is, Versluys. Portion enlarged to show the mode of branching and the 

characteristic architecture of the polyps. 

,, 3. Protocaulon indirum, n. sp. Part enlarged. Note the long polyps and the peculiar flagelli- 
f orm tentacles. 

,, 4. Bathyptilum indicum, n. sp. Colony nat. size. 

,. o. Stachyptilum maculat nm, n. sp. Colony nat. size. 

„ 6. Umbdlula elongata, n. sp. Portion of autozooid cut open to show the embryos. 

,, 7. Pmtocanlon indicum , n. sp. Colony nat. size. 

,, 8. Anthoptilum decipiens, n. sp. Part enlarged showing the reproductive bodies appearing 
through the thin body-walls. 

„ 9. Stachyptilum wand at um, n. sp. Part enlarged showing the strong autozooids and the 

conspicuous stellate siphonozooids. 

10. Funiculina gracilis, n. sp. Portion enlarged to show the arrangement of the autozooids and 

prominent projecting eight-lobed siphonozooids in an almost definite row on the metaraebi- 

dial surface. 

Plate VIII. 

Fig. 1. Pen nat nl a indica , n. sp. (a) Complete colony nat. size; (b) portion of rachis enlarged 
( x 10); (c) part of a pinnule enlarged ( x 10). 

„ 2. Muricella bengalensis, n. sp. Twig enlarged ( x 8). 

., 3. Fwbrllula purpurea, n. sp. Terminal portion nat. size. 

.. 4. Ayaricoides alcorki, Simpson, n. g. et sp. Colony nat. size. 

,, o. Pen nat id a splendens, n. sp. Portion of rachis with four pinnules ( x 4). 

., 6. Spnngodes alcorki, n. sp. Terminal portion (x 10). 

,, 7. Pennatula pendula, n. sp. Colony nat. size. 

„ 8. Pennatula veneris , n. sp. Pinnule ( x 6). 

„ 9. Umhellula dura, n. sp. Colony nat. size. 

,, 10. Pennatula pendula, n. sp. Pinnule ( x f>). 

Fig. 1 . Acampfoyoryia circium, n. sp. 

2. Distirhnptilum gracile , Verrill. 

,, 3. St end hi hor rid a, n. sp. 


Plate IX. 
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Fig. 4. Funiculina yraeilis, n. sp. 

,, 5. Acanthomuricea ramosa , n. g. et sp. 

„ G. Chrysogoryia irregularis, n. sp. 

„ 7. Sarcophytum aberrant, n. sp. 

,, 8. Sympodium decijnens , n. sp. 

,, 0. Calicoyoryia rubrotincta , n. g. et sp. 

,, 10. Calicoyoryia incest i gator is, n. g. et sp. 

„ 11. Sarcophytum aberrans , n. sp. (more highly magnified). 

12. spieata, n. g. et sp. 

,, 13. Pleurae oral Hum car labile, n. sp. 

,, 14. Acanella rig id a, Wight and Studer. 

„ 15. Scirpearrlla alba, n. sp. 

„ 10. Stachyptihnn mandatum, n. sp. 

,,17. Jmicella el any at a, Pallas. 

„ 18. Sympodium indie um , n. sp. 

,, 19. Sterearanthia indica , n. g. et sp. 

,, 20. Para mu riera indica , n. sp. 

Plate X. 

Agaricoides alcoclci, Simpson, n. g. et sp. 

Fig. 1. Typical colony nat. size. 

,, 2. Zooid enlarged (x 10). 

„ 3. \oung colony (nat. size) showing first stage in the development of the verrucas. 

,, 4. Enlarged polyp and stem canal showing the method of growth. 

„ 5. Vertical section through a colony to show the relations of tin* parts (nat. size). 

,, 0. Enlarged section of one of the stem canals ( x 60). 

,, 7. Asnlcar filament enlarged ( x 80). 

,, 8. Cross section through the introverted anthocodia ( x 30). 

„ 9. Vertical section through a verruca and stem canal with the zooid introverted ( x 10). 

„ 10. Pale yellow spicules of the anthocodia. 

,, 11. Enlarged section through the stomodaeum showing the sulcus ( x 70). 

,, 12. Transparent spicules of the partition walls. 

,, 13. Transparent spicules of the outer wall of the trunk. 

,, 14. Transparent ami pale yellow spicules of the verruca-disc. 

„ 15. Spicule enlarged ( x 490) to show the organic axis. 

., 16. Surface view of a verruca-disc, the zooid being introverted ( x 7). 

., 17. Enlarged section through a wall showing the spicule cavities and the residue of the organic 
axis ( x 15). 

,, 18. Pale yellow spicules of the tentacles. 

,, 19. Section through the trunk showing tin*, mesenterial filaments passing into the stem canals 
( x 60). 


Plate I. 

Fio. 1. Sarcophytum aberrant, n. sp. Stalked Colony without basal attach¬ 
ment. Slightly enlarged (xlJ), 

,, 2. Sarcophytum aberrems , n. sp. Enorustino Colony, (a) portion enlarged 

(xli), showing part of the spiral bare streak, at one place the erenen- 
chyma overarching it, at another the coenenchynia completely surrounding 
the support; (/>) distal end of an autozooid showing the arrangement 
of the ])innules on the tentacles; (c) colony reduced n. s.) in size 
showing the incrusting habit and the projecting siliceous support. 

„ 3. Sarcophytum agaricoidcs , n. sp. (Nat. size.) Note the characteristic 

autozooids ; the siphonozooids (represented by white spots) are much 
more numerous than in the figure. 

,, 4. Sponged cs alcoclci , n. sp. (x 15). Two polyps showing the single pro¬ 

jecting spicule of the Stutzbiindel. 

., 5. Parcigorgia splcndcns , n. sp. (Nat. size.) Note the characteristic clusters 

of autozooids. 

„ G. Kcroeidcs koreni , Wright and Studer ( x 10). Small portion of a twig. 

,, 7. Kcroeidcs Ivrcni , Wright and Studer. Colony nat. size. 

,, 8. Muricclla bcngalcnsis , n. sp. Small portion enlarged ( x 20). Note the 

large size of the spicules of the ccencnehyma. 

„ 9 . Plenrocorcdlium variabile , n. sp. Small portion enlarged ( x 8) showing 

the arenaceous ctenenchyma and the stellate appearance of the retracted 
polyps. 

.. 10, Juncella <-hmgata, Pallas. Small portion enlarged ( x 4). 
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Plate II. 

Fie;. 1. Starhyndrs alhnani, A Wight and Studer. Axis of a colony to show mode 
of branching. (Nat. size.) 

*2. Acantlmgorgia aspera, Pourtales. Colony nat. size. 

3. Ch rysognrgia flexilis, Wright and Studer. Colony showing branching 
and arrangement of polyps. 

,, 4. Ch rysognrgia irregubtris, n. sp. Part of a colony to show the indefinite 

mode of branching. 

,, 5. (a and h) St achy odes allmani , Wright and Studer. Obverse and reverse 

views of a small portion of a twig enlarged. 

,, G. Sympodiwn indie am, n. sp. Portion enlarged showing burrowing 
polycluet worm. 

7. Sympodiwn incrust ans, n. sp. Part enlarged to show the furrowing of 
the polyps, and also stages in retraction. 
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Plate III. 

Fig. 1. Protoptilum medium , n. sp. Part enlarged. Note the irregular margins 
of the calyces. 

„ 2. Thouarella moseleyi , var. spieata , n. Portion of colony nat. size showing 

the inode of branching. 

,, 3. Paramvrieea indiea , n. sp. Part enlarged to show the markedly spinose 

character of the ccenenchyma. 

., 4. Thouarella moseleyi , var. spieata , n. Portion enlarged ( x20). Note the 

spines on the pre-opercular scales. 

,, 5. Lepidogovgia verrilli , Wright and Studer. (a) Small portion of colony 

nat. size; (/>) part enlarged ( x 15) showing the dense armature and a 
partially retracted polyp. 

,, G. Chrysogorgia. indiea , n. sp. (x 11). To show mode of branching and 
arrangement of polyps. 

„ 7. Aeamptogorgia hebryeoides , var. vobusta , n. Fragment nat. size. 

„ 8. Aeamptogorgia hebryeoides , var. robusta , n. Twig enlarged ( x 10). Note 
the short and cylindrical polyps and the almost horizontal operculum. 
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Plate IV. 

do. 1. Kcroeidcs gracilis, Whitelegge. Portion of colony nat. size. 

„ 2. Kcivcidcs gracilis, Whitclegge. Part of twig enlarged ( x 10). Note the 
large and regularly arranged spicules. 

„ 3. Kcroeides gracilis, Whitclegge. Portion of main stem enlarged (x 10) 

showing the smaller and more indefinitely arranged spicules. 

4. Pa/'isis indica, n. sp. Branch nat. size. 

., 5. Pansis indica, n. sp. Part of axis enlarged showing the clusters of 

.epizoie Palythoa. 

0. Sywj/odrum tome, n. sp. Colony ( x 1-i) showing the support of siliceous 
sponge spicules. 

7. Dist/choptdinn graede, Vcrrill. Part enlarged ( x 10). Note the small, 
scarcely projecting polyps. 

,, 8. Pansis indica , n. sp. Basal portion ( x 1J) showing the disc of attachment. 

0. Parisis indica, n. sp. Part of a branch enlarged ( x 11). Contrast the 
proportions of node and internode with those in fig. 8. 

,, 10. Chironeplithya maciv.yyicidafu, n. sp. Terminal portion enlarged (x 12). 
Note the enormous spindles of the coenenehyma. 

,, 11. Subcrogorgia holhhen, var. ceylonensts, Thomson. Brandi nat. size. 

12. Subcrogorgia kdlhken, var. ccyloncnsis , Thomson. Portion enlarged 
(x 10). 
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Plate V. 

Pig. 1. AcantJiomuricea ramosci, n. g. et sp. Terminal twig enlarged ( x 10). 
Side to which the polyps are directed. 

.. 2. Stercacautlna inrfiea, n. g. ct sp. Part enlarged ( x 10). 

,, o. Aeamptogorgia Atrium, n. sp. Twig ( x 2). Note the spinosc appearance. 

,, 4. Acanthomurieea rarnosa, n. g. ct sp. Reverse side of fig. 1. 

,, 5. UmbeUuJa rosea , n. sp. Rachis uat. size. 

,, (>. PienrocoraUinm variahiic, n. sp. Portion enlarged ( x 12). Note the 

arenaceous appearance of the ccenenchyma and the stellate form of the 
polyps. 

,, 7. Juncella miniacca , n. sp. Colony nat. size. Note gall. 

,, 8. Acanthomuricca ramosa, n. g. ct sp. Branch (x H). 

., 0. Paragorgia splendent, n. sp. Branch nat. size. 

„ 10. Astrogorgia rubra , n. sp. Terminal portion of twig ( x 10). 

„ 11. Ids sjnnosa, n. sp. Part of twig enlarged ( x 14). Note the difference 
in the spicnlation of contiguous portions ; also the enormous plate-like 
spicules. 

„ 12. Juncella miniacca , n. sp. Part enlarged ( x 12) showing the characteristic 
polyps. 

.. 12. Stenclla horrida, u. sp. Terminal twig enlarged ( x 12). Note the rugose 
appearance. 

,, 14. Paragorgia spit miens , n. sp. Cluster of autozooids enlarged; also show¬ 
ing the arrangement of the siphonozooids. 

,, 15. Acanthogorgia aspera, Pourtalcs. Side and end view of polyps ( x 10). 
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Plate VI. 


mo. 1. Thcxwides mcnnis, n. g. ct sp. Part of colony uat. size. 

„ 2. ThcHumles incvmis, n. g. et sp. Portion enlarged ( x (5). Note the peculiar 

tentacles. 

,, 3. Chrysnr/orr/ici dichotoma, n. sp. Axis nat. size to show mode of 

branching. 

„ 4. Acamptogorgia bebrycoides , von Ivocli. Branch ( x 2). 

, 5. Acamptogorgia bebrycoides , von Koch. Terminal twig enlarged (x 10). 

,, G. Cercttoisis gracilis , n. sp. Part enlarged (x 11) to show characteristic 
armature of polyps; (a) small portion nat. size. 

7. Symyodimn puldirum , n. sp. Part of colony nat. size encrusting a 
sponge skeleton. 

,, 8. Sclerobelcmnon Ivllil'cri, n. sp. Portion enlarged ( x 5f). Note the peculiar 

pseudo-calyx and the siphonozooids. 
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Plate VTI. 


. 1. Pcnncilidn pcnduht , n. sp. A pinnule. Note the rugose autozooids and 
the ova appearing through the semi-transparent walls. 

2. Chnjsofjorgm orient edis , Versluys. Portion enlarged to show the mode 

of branching and the characteristic architecture of the polyps. 

3. Pvotocnnhn mdmnn , n. sp. Part enlarged. Note the long polyps and 

the peculiar fiagelliform tentacles. 

4. Bathyptilum indinun, n. sp. Colony nat. size. 

5. Stcu'hyptilum maeulatum , n. sp. Colony nat. size. 

0. Umbdhda elongate* , n. sp. Portion of autozooid cut open to show the 
embryos. 

7. ]*votocauhm indinun, n. sp. Colony nat. size. 

8. Antlioptihun decipiens , n. sp. Part enlarged showing the reproductive 

bodies appearing through the thin body-walls. 

9. Stachyptdiun macnlatinn , n. sp. Part enlarged showing the strong 

autozooids and the conspicuous stellate siphonozooids. 

10. Funiculina gracilis, n. sp. Portion enlarged to show the arrangement of 
the autozooids and prominent projecting eight-lobed siphonozooids in 
an almost definite row on the metarachidial surface. 
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Platk VIII. 


. 1. Pennatula indiea, n. sp. («) Complete colony nat. size ; (b) portion of 
rachis enlarged (x 10); (e) part of a pinnule enlarged ( x 10). 

2. Murieella bengalensis , n. sp. Twig enlarged (x 8). 

3. Umbellulapurpurea, n. sp. Terminal portion nat. size. 

4. Agaricoides aleocld , Simpson, n. g. et sp. Colony nat. size. 

5. Pennatula splendent* , n. sp. Portion of rachis with four pinnules (x4). 

6. Spongodes aleoeJd , n. sp. Terminal portion ( x 10). 

7. Pennatula pendula, n. sp. Colony nat. size. 

8 . Pennatula veneris , n. sp. Pinnule ( x G). 

9. Umbellula dura, n. sp. Colony nat. size. 

10. Pennatula pendula , n. sp. Pinnule (x G). 
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Plate IX. 

Fig. 1. Acamptogorgia circium, n. sp. 

,, 2. Distichoptilum gracile, Vorrill. 

,, 3. Stenclla liorrida , n. sp. 

,, 4. Funieulina gracilis, n. sp. 

,, 5. Acanthomiirieca ramosa, n. g. et sp. 

,, 6. Chrysogorgia irregularis , n. sp. 

,, 7. Sarcophytum aberrans, u. sp. 

,, 8. Sympodium decipiens, n. sp. 

,, 9. Calicogorgia rubrotincta , n. g. et sp. 

„ 10. Calicogorgia investigator is, n. g. et sp. 

,, 11. Sarcophytum aberrans , n. sp. (more highly magnified). 
,, 12. Acanthomurieea sp>icata, n. g. et sp. 

„ L3. Plcurocorallium variabile, n. sp. 

,, 14. Acanella rigida , Wright and Studer. 

,, 15. Scirpearella alba, n. sp. 

„ 16. Stachyptilum maculatum, n. sp. 

„ 17. Juncella elongata, Pallas. 

„ 18. Sympodium indicum, n. sp. 

„ 19. Stereaeanthia indica, n. g. et sp. 

„ 20. Paramuricea indica, n. sp. 
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Plate X. 

Acjaricoides cdcochi , Simpson, il g. et sp. 

Fig. 1. Typical colony nat. size. 

,, 2. Zooid enlarged (x 10). 

., 3. Young colony (nat. size) showing first stage in the development of the 

venucm. 

,, 4. Enlarged polyp and stem canal showing the method of growth. 

,, 5. Vertical section through a colony to show the relations of the parts 
(nat. size). 

„ G. Enlarged section of one of the stem eanals ( x GO). 

, 3 7. Asulcar filament enlarged ( x 80). 

,, 8. Cross section through the introverted anthoeodia ( x 30). 

„ 9. Vertical section through a verruca and stem canal with the zooid intro¬ 

verted ( x 10). 

10. Pale yellow spicules of the anthoeodia. 

., 11. Enlarged section through the stomodaeum showing the sulcus ( x 70). 

,, 12. Transparent spicules of the partition walls. 

„ 13. Transparent spicules of the outer wall of the trunk. 

33 14. Transparent and pale yellow spicules of the verruca-disc. 

33 15. Spicule enlarged ( x 490) to show the organic axis. 

33 1G. Surface view of a verruca-disc, the zooid being introverted ( x 7). 

., 17. Enlarged section through a wall showing the spicule cavities and the 
residue of the organic axis ( x 15). 

33 18. Pale yellow spicules of the tentacles. 

,, 19. Section through the trunk showing the mesenterial filaments passing into 
the stem canals ( x GO). 
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